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Abstract 
The effects of a six-week mindfulness class on racial stereotype bias, attention, and 
working memory was measured by the Implicit Association Test (IAT), Attention 
Network Task (ANT), and Automated Operation Span Task, respectively. Explicit racism 
(Modern Racism Scale, Right-Wing Authoritarianism, Social Dominance Orientation), 
mindfulness (Five-Facet Mindfulness Questionnaire), depression, anxiety, and stress 
(Depression, Anxiety, and Stress Scale) were also examined. Sixty traditional-aged 
undergraduate women participated in this study (20 completed the mindfulness course 
and the remaining completed a non-MBSR physical education course). The results 
revealed that training was not associated with decreased racial stereotype bias on the IAT. 
Training was associated with increased performance in attention-switching on the ANT.  
In both groups, explicit racism and working memory predicted racial bias at time 1, and 
explicit racism predicted change in racial bias between times 1 and 2. Unexpectedly, 
increase in mindfulness (FFMQ) approached prediction of an increase in racial bias 
across both groups.  In summary, the findings contradict the hypothesis that participation 
in a six-week mindfulness course will reduce stereotype application and activation.  
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Introduction 
Mindfulness has interested researchers for many years and studies of mindfulness 
training have demonstrated that it is effective in reducing physical and mental health 
problems.  Recent research of the effects on cognitive processes suggests that 
mindfulness training influences both attention and working memory. In light of these 
findings, the current study was designed to determine the effects of mindfulness training 
on stereotype use. Although there has been some research in this area, to date no study 
has examined whether mindfulness training would reduce the use of racial stereotypes, 
and the few related studies that have been conducted have not employed the most current, 
agreed-upon operational definition of mindfulness.  
The hypothesis tested in the research described herein was that mindfulness 
training would alter the activation and application of racial stereotypes.  The goal was to 
explore the potential of mindfulness training to change deep-seated racially stereotypical 
attitudes and behaviors that have deleterious consequences for society and, further, to 
elucidate its potential utility as a tool for influence of patterns of thought that are at least 
partially unconscious. 
Review of Stereotype Literature 
Research has shown that people discriminate based on group status and in the mid 
20th century, psychologists became interested in studying racial prejudice to measure the 
extent to which people discriminate towards others on the basis of race. Racism is deeply 
embedded in the history and development of the United States. It has been a defining 
social construct in this country creating injustice and ultimately leading to class struggle. 
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Because of the impact of racism on culture and society, scientists have studied its causes 
and its effects on groups and on individuals.  
Social psychology defines the causes of racism in terms of groups and research 
has shown that people categorize themselves and others in terms of in-groups (us) and 
out-groups (them). Moreover, research has shown that conflict over resources leads to 
increased prejudice and increased characterization of in-group members as favorable and 
out-group members as unfavorable (Sherif, White, & Harvey, 1955; Tajfel, Billig, 
Bundy, & Flament, 1971). 
There are examples around the world of the horrors that can occur when there are 
not enough resources to go around. War, genocide, and ethnic cleansing are all 
illustrations of what can happen when different races and ethnic groups compete for 
limited resources, particularly if one group is in the minority.  Research has shown that 
ethnocentrism can be created by arbitrarily assigning people to groups (Tajfel et al., 
1971) indicating that differences need not be real to be used as an excuse for 
discrimination and violence.   
The first measure of racial prejudice divided respondents into prejudiced, 
conformists, and pro-negroists (Black & Atkins, 1950). The authors, furthermore, defined 
prejudiced attitudes as those which go against widely accepted cultural norms and values; 
their definition was relativistic whereas today prejudice is usually viewed as morally 
wrong (Allport, 1954). The terms and definition used in the 1950 study are outdated at 
best; however, they do illustrate what was considered acceptable at the time. Looking 
back offers us a glimpse into our sensitivity to this topic – since today many may 
consider the old category names and definition of prejudice offensive. These differences 
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in viewpoint over time highlight the significance of underlying assumptions and their 
influence on interpretation of findings. Research in racial prejudice has evolved greatly in 
the last 58 years but, nonetheless, endeavor and debate over the most appropriate way to 
measure prejudice continues. 
The historical election that brought Barack Obama to the Presidency on 
November 4, 2008, is undoubtedly a sign of how much attitudes have changed in the 
U.S.A. over the last century. However, discrimination persists and continued research is 
critical to develop a deeper understanding of attitudes, beliefs, and perception.  Results of 
research in racial discrimination are dependent on the methodology used to measure 
prejudice. In the following section, I review the methodology designed to measure 
racial prejudice. 
Currently there is continued interest in the field in measuring the degrees of racial 
prejudice, but we have found that respondents do not fit easily into categories, and that 
the degree of prejudice is not simple to quantify because there are variations and 
manifestations of prejudice that are difficult to distinguish and categorize. Explicit paper 
and pencil measures – where the respondent is aware of what is being measured – 
remains an accepted method for gauging attitudes towards and stereotypes about 
different races. 
A well-regarded theory of racism that has led to a method of conceptualizing and 
measuring is called Aversive Racism (Gaertner & Dovidio, 1986). Aversive Racism is 
based on the assumption that the majority of white Americans have racist beliefs about 
African Americans, and is used to describe the type of prejudice that is held by white 
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Americans who consider themselves egalitarian and who possess egalitarian values but 
have underlying traditional racist beliefs that are excluded from their awareness. 
Gaertner and Dovidio (1986) argued that in situations where their negative 
attitudes may become dominant, Aversive Racists attempt to amplify their positive 
behavior in order to endorse their egalitarian beliefs. Conversely, when they express their 
negative beliefs, it is usually in subtle and rationalizable ways such as by justifying a 
negative response with a non-racially motivated reason. Gaertner and Dovidio further 
hypothesized that Aversive Racists would only discriminate in situations that were 
considered non-normative, i.e., where the script is unclear and discrimination is more 
likely to go unrecognized. However, in normative situations, where behavioral guidelines 
are clear, they theorized that since discrimination likely would be recognized, Aversive 
Racists would not discriminate. It is important to point out that according to this theory, 
Aversive Racists can maintain an egalitarian self-image since their discrimination is 
unconscious (Dovidio, Gaertner, Kawakami, & Hodson, 2002).  
To test the hypothesis that Aversive Racists manifest subtle forms of racism under 
conditions that are unfamiliar and when presumably undetectable by others, Dovidio and 
Gaertner (2000) conducted a study comparing the responses of participants in self-
reported prejudice and bias in selecting a black versus white candidate for a job over a 
10-year time-span. In order to assess their beliefs, all participants were administered three 
racial attitude statements: (1) “Blacks shouldn’t push themselves where they are not 
wanted”, (2) “I would probably feel somewhat self-conscious dancing with a black 
person in a public place”, and (3) “I would mind it if a black family with about the same 
income and education as my own would move next door to my home” (Dovidio & 
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Gaertner, 2000). Each participant evaluated a candidate based on excerpts from written 
interviews that varied by candidate qualifications (clearly strong, ambiguous, clearly 
weak) and by activities (black student union vs. fraternity membership, almost 
exclusively white campus). Participants rated candidates as to their qualifications for the 
position, if the participant would recommend the candidate for the position, and if so, 
how strongly (Dovidio & Gaertner, 2000). Participants then completed a form asking 
about the perception they had formed of the candidate, which included a question about 
the candidate’s race.  
Results showed that black candidates in the clearly strong condition were 
recommended as often as white candidates in the clearly strong condition. Black 
candidates and white candidates in the clearly weak condition were also recommended at 
the same magnitude. However, black candidates in the ambiguous condition were 
recommended significantly less strongly than white candidates in the ambiguous 
condition. This effect was called attributional ambiguity by the authors, and their results 
support the hypothesis that Aversive Racists are more likely to discriminate when the 
situation is ambiguous.  
The most commonly used explicit measure of racial attitudes is the Modern 
Racism Scale or MRS (McConahay, Hardee, & Batts, 1981). The MRS was created soon 
after the civil rights movement to examine subtle forms of racism that developed after 
elimination of laws that discriminated against African Americans in the U.S.A. The MRS 
evolved from a previous measure termed the Old Fashioned Racism Scale (McConahay, 
1981). The Old Fashioned Racism Scale was concerned with pre-civil-rights movement 
racism and consisted of questions related to segregation, and the ambition, honesty, and 
Mindfulness on Racial Stereotype 8 
intelligence of African Americans (McConahay, 1986). For example, it included items 
such as “It was wrong for the United States Supreme Court to outlaw segregation it its 
1954 decision” and “I am opposed to open or fair housing laws”. After the civil rights 
movement and, in 1965 the institution of laws making it illegal to discriminate, the 
political climate in the U.S. changed. Caucasians began to answer these types of 
questions in socially desirable ways and then the scale was no longer correlated with the 
behavior of participants (McConahay, 1986). For example in 1982, a popular African 
American candidate, Tom Bradley, ran for governor and lost despite polls that predicted 
his victory. Furthermore, people began to refuse to answer the questions in the Old 
Fashioned Racism scale and sometimes became hostile. Furthermore, interviewers began 
to refuse to ask the questions because of the responses they received. It became clear that 
a new racism measure was needed.  
After the civil rights movement and subsequent changes in race relations, the 
ability to measure the views of the population as a whole on voting and community issues 
was increasingly recognized as critical in understanding changes in societal attitudes. 
Accurate assessment of the attitudes of racial prejudice was also viewed as vital for 
ensuring the selection of impartial juries (McConahay, 1986). 
McConahay and Hough (1976) found that items that utilized a more abstract, 
moral tone (“Over the past few years, blacks have gotten more economically than they 
deserve”) and items that used ambiguous codes for African Americans (“The streets 
aren’t safe these days without a policeman around”) correlated more highly with voting 
preferences in a mayoral election where an African American candidate was running 
against a Caucasian candidate. These types of questions revealed the new form that 
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racism had taken; the populace had become educated about older, explicit forms of 
racism and had become self-conscious about expressing prejudice, but were unaware that 
some of their opinions reflected more subtle forms of racism. Accordingly, the Modern 
Racism Scale focused on assessing attitudes on four main issues. The first sentiment that 
the MRS tapped was the belief that because African Americans had freedom and 
opportunity to join the work force and to compete for jobs, discrimination was no longer 
an issue. The second sentiment was the degree to which participants felt that African 
Americans were trying to force their way into “places where they [were] not wanted” 
(McConahay, 1986, p. 93). The third belief analyzed was the degree to which participants 
felt the demands being made by African Americans were “unfair” and, lastly, the degree 
to which participants felt that the gains in civil rights were unfair and undeserved and, 
furthermore, that African Americans were getting too much attention and prestige. 
McConahay noted that individuals did not consider their opinions racist if considered to 
be empirical facts, because the attitudes differed from those illustrated by the Old 
Fashioned Racism Scale.  
The hypothesis that the population did not consider the attitudes tackled by the 
Modern Racism Scale indicative of racism was borne out subsequently. For example, in 
one study McConahay et al. (1981) found that participants in studies using the Old 
Fashioned Racism Scale had lower scores when it was administered by an African 
American experimenter than by a Caucasian experimenter. Conversely, scores acquired 
on the Modern Racism Scale did not vary significantly based on the race of the 
experimenter. This contrast provided evidence that attitudes elicited using the Old 
Fashioned Racism scale evoked qualms about social desirability but this was not a factor 
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with the Modern Racism Scale. In essence, participants were thought to understand that 
the Modern Racism Scale was addressing issues related to race but these were considered 
subtle, i.e., non-judgmental, and were not perceived as negative (McConahay et al., 
1981). Furthermore, McConahay considered his scale in alignment with the theory of 
Aversive Racism, which assumes that the majority of white Americans have unconscious 
racist beliefs about African Americans. 
McConahay proposed that the MRS scale permitted the expression of negative 
affect because, in each instance, the racist response could be explained by “racially 
neutral ideology or non-prejudiced race-relevant attributions” (p. 100).  The assumption 
was that the MRS would be more sensitive to eliciting racial responses and identifying 
aversive racists than the Old Fashioned Racism scale. That may have been true in 1986 
but as the U.S. population has become more aware and educated about racism in general, 
it has become increasingly difficult to develop explicit paper and pencil measures that 
reveal racist beliefs and that people feel comfortable answering honestly. Indeed, Fazio, 
Jackson, Dunton, and Williams (1995) replicated McConahay et al. (1981) and found that 
participants who were administered the MRS by a Black versus a White experimenter, 
had significantly lower scores on the measure. The pattern of findings replicated those of 
participants administered the Old Fashioned Racism Scale by a Black versus a White 
experimenter in the original study, suggesting that the MRS is now a reactive measure 
of prejudice. 
The MRS may have become reactive because people are more educated about 
prejudice than they were twenty-years ago and the average individual today does not 
want to admit prejudice to themselves or others. The desire to appear egalitarian because 
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of social norms has led to responses that do not truly represent the attitudes of individuals 
on explicit measures. The implied and overt pressure to provide socially desirable 
responses has led to the creation of measures intended to examine the role that societal 
expectations play in responses on explicit measures. Measures such as the Marlowe-
Crowne Social Desirability Scale were created in order to determine “the need of subjects 
to obtain approval by responding in a culturally appropriate and acceptable 
manner”(Crowne & Marlowe, 1960, p. 394). The measure requires respondents to 
indicate true or false on questions such as “before voting I thoroughly investigate the 
qualifications of all the candidates” and “I never hesitate to go out of my way to help 
someone in trouble”. A high score indicates a stronger need to respond in culturally 
acceptable ways.  
The Marlowe-Crowne scale has been used in conjunction with explicit measures 
of prejudice to help provide a more complete picture of the beliefs and attitudes of 
respondents. Social desirability scales, in general, have been created to help researchers 
discern whether low scores on explicit measures of racism are due to truly low prejudice 
attitudes or to a desire to appear egalitarian. 
Another methodology designed with the hope of eliciting a more complete picture 
is the Bogus Pipeline method (Jones & Sigall, 1971). Participants are hooked up to a 
machine and told it will determine whether or not they are lying by measuring 
involuntary physiological reactions while participants fill out questionnaires. Sigall and 
Page (1971) found that participants were significantly more likely to attribute the 
characteristic lazy to African Americans when they were hooked up to the machine than 
when they were not and more likely to attribute the characteristic honest to African 
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Americans when they were not hooked up to the machine than when they were.  When 
using the bogus pipeline technique, it was found that people were more willing to express 
their true, socially undesirable feelings on explicit measures than to be labeled as liars 
(Jones & Sigall, 1971; Sigall & Page, 1971). This suggests that, according to American 
core values, being perceived as a racist is less negative than being perceived as a liar. 
Interestingly, research has also shown that the bogus pipeline works only in so far as 
respondents are aware of their own bias (Plant, Devine, & Brazy, 2003). The bogus 
pipeline method does help ensure honest responses but it would not work with Aversive 
Racists because their prejudicial beliefs are unconscious.  
In fact, some researchers argue that people can hold beliefs that they are unaware 
of simply because they do not want to be aware of them (Wittenbrink, 2007). Researchers 
have also created implicit self-report measures with the intention to obtain candid 
answers, uncover beliefs of which individuals may be unaware, and avoid the uncertainty 
surrounding the interpretation of scoring patterns. The self-report measures were 
designed with the goal of avoiding social desirability factors by disguising the 
significance of the questions being asked.  
One such measure created by Sekaquaptewa, Espinoza, Thompson, Vargas, and 
von Hippel (2003) is called the Stereotypic Explanatory Bias (SEB) measure. In this 
measure, participants are asked to add to the end of a sentence in any way that is 
grammatical, e.g. ‘Leroy got an A on his English test’…could be completed with 
‘because it was easy’. Stereotypic explanatory bias emerges when one has expectations 
for an individual’s behavior in a given situation and those expectations are countered. 
The person with SEB then attempts to explain the unexpected behavior. In the context of 
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racial stereotyping, people with SEB discount counter-stereotypic behaviors from African 
Americans, in effect, explaining those behaviors away. Sekaquaptewa et al. (2003) 
predicted that Caucasian participants who use SEB in interactions with African 
Americans would display discriminatory behavior towards them but not other 
Caucasians. In a study designed to test the prediction, participants were told they would 
engage in two separate studies beginning with a mock job interview for a restaurant 
manager (Sekaquaptewa et al., 2003). Participants were introduced to a research assistant 
(RA: white male, white female, black female) who was their interviewee and then taken 
into a separate room and given a list of question pairs from which they were asked to 
choose one. The list consisted of 14 interview question pairs, 8 filler question pairs, and 6 
pairs that forced the participant to choose between mildly stereotypic and non-stereotypic 
wording. For example one of the 6 pairs was “…some people think they can get away 
with stealing food, silverware, even cash. Have you ever had any trouble like this?” 
(stereotypic) paired with “…some people think they can get away with taking work 
supplies home, have you ever experienced this, and what did you do about it?” (non-
stereotypic: Sekaquaptewa et al., 2003, p. 77). Participants were then taken to another 
room for the second study where the SEB measure was completed along with the Modern 
Racism Scale. Results showed that the propensity to use the sentence explanatory bias for 
explaining African American stereotype-inconsistent sentences more than African 
American stereotype-consistent ones predicted the number of stereotypic questions asked 
of the African American RA. SEB did not predict question choices for the Caucasian 
male and female RAs. Furthermore, scores on the Modern Racism Scale did not correlate 
with scores on the SEB, suggesting that these types of deliberative implicit measures 
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reveal different nuances of attitude than those uncovered by the standard explicit 
evaluative attitude measures (Vargas, Sekaquaptewa, & von Hippel, 2007). Furthermore, 
deliberative evaluative measures may predict different types of behavior than traditional 
explicit measures of racial stereotype (Sekaquaptewa et al., 2003; Vargas et al., 2007) 
Although paper and pencil measures are convenient and inexpensive, they cannot 
access a complete picture of attitudes towards minorities. In light of this, more recently 
researchers have begun to use measures of stereotype and racial prejudice called implicit 
measures. These types of measures are designed to appraise the evaluation of the object 
by an individual without allowing for conscious deliberation since such responses are 
considered to reflect the core underlying attitudes. These measures evaluate the strength 
of the association between two concepts: the prime and the target (Lane, Banaji, Nosek, 
& Greenwald, 2007, p. 60).  The attitudes of respondents are thought to directly influence 
their performance on implicit tasks and the “size of the influence can serve as an index of 
the underlying attitude” (Wittenbrink & Schwarz, 2007, p. 3). By minimizing the 
opportunity to think before making a decision, explicit judgment and social desirability 
concerns are eliminated, making the task or response automatic1.  
There are different types of implicit measures and, generally, they quantify 
response times and are presented using a computer. Typically, they contain an initial 
presentation of a prime on the screen, and after a target is displayed, the participant is 
required to perform an action based on the prime-target pair, and their response time is 
measured. There are several different theories about the way priming works; the most 
commonly agreed-upon is that the prime activates internal representations in memory that 
                                                
1 An automatic task imposes restrictions that do not allow conscious thought to moderate 
behavior. 
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are associated with it; then the activation spreads to other associated internal 
representations that will then activate the representation of a related target (Collins & 
Loftus, 1975; Wittenbrink, 2007). This means that when a target related to the prime is 
presented, the internal representation has already been activated and the response time is 
faster (Collins & Loftus, 1975). This spreading activation does not occur for targets that 
are unrelated to the prime. When a stereotype prime is activated, all related associations 
are activated, allowing researchers to determine whether a specific target is part of a 
stereotypic association. Measuring the difference in response latency between targets 
related and unrelated to a prime allows researchers to determine whether a stereotype has 
been activated. In the simplest terms stereotype activation “is the extent to which a 
stereotype is accessible in one’s mind” (Kunda & Spencer, 2003, p. 522) and what is 
measured is the associative strength between two concepts, the prime and the target.  
To ensure the automaticity of a task, researchers normally use a stimulus onset 
asynchrony (SOA) of less than 300 milliseconds. SOA is the amount of time that elapses 
between initial presentation of the prime and initial presentation of the target. This short 
time limit does not permit a controlled response and thus, the task is considered 
automatic. The time it takes a participant to respond is what is measured, called the 
response latency; it is the time between presentation of the target and the participant’s 
response (Wittenbrink, 2007). Generally, response-time measures pair the prime and 
target over multiple trials in order to increase the reliability of response latency. 
One type of response-time measure that has been adapted to evaluate stereotype 
activation is the lexical decision task (LDT). In the typical LDT, participants are asked to 
identify whether sequences of letters comprise a word or a non-word and information 
Mindfulness on Racial Stereotype 16 
about response time and accuracy is collected. In the Stereotype LDT, Wittenbrink, Judd, 
and Park (1997), primed participants with the words “black” or “white” for 15 
milliseconds and then presented a target that comprised of stereotypically African 
American words (e.g., ignorant, streetwise), stereotypically Caucasian words (e.g., 
materialistic, educated), or non-words in random order. In displaying the primes for only 
15 milliseconds, participants became aware they had seen something but were unable to 
process the meaning of the item, making the task automatic. After being presented with 
the prime and the target word or non-word, participants indicated whether they had seen a 
word or non-word target by a keystroke. Results showed that participants were faster to 
identify stereotypically African American words after the “black” prime and 
stereotypically Caucasian American words after the “white” prime (Wittenbrink et al., 
1997). The results unambiguously demonstrated stereotype activation. After presentation 
of an African American prime, the stereotype was activated and activation spread to other 
words associated with the stereotype, and facilitated faster identification of the 
stereotype-related target words. 
Another type of implicit measure that has been used to evaluate stereotype 
activation is the word fragment completion (WFC) task. In this task, participants are 
presented with a word fragment (e.g. P_ST) and are asked to complete the fragment with 
the first word that comes to mind (e.g. POST, PAST, PEST). Stereotype activation is 
measured as the difference in the percentage of target word fragments completed by 
using a stereotypical (e.g. SMART) word as opposed to a non-stereotypical – neutral 
word (e.g. START) after being primed. 
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In a well-known study conducted by Gilbert and Hixon (1991), a word fragment 
completion task was used to illustrate the ways that cognitive busyness can affect 
stereotype use. In experiment 1, participants watched a video with a female experimenter 
who displayed 19 consecutive cards, each of which contained a different word fragment. 
The word fragments were displayed for 15 seconds and participants were asked to write 
down as many completions they could generate in that time as well as to say the words 
into a tape recorder. Half of the participants saw a video with a Caucasian female 
experimenter holding the cards and half saw an Asian female experimenter. Five of the 
19 cards contained word fragments that could be completed with stereotypically Asian 
words (e.g. S_Y: SHY, S_ORT: SHORT, R_CE: RICE, POLI_E: POLITE, N_P: NIP) 
and 14 cards were considered neutral. Along with the word fragment completion task, 
half of the participants were also assigned to a cognitively busy group in order to 
determine whether cognitive busyness plays a role in the application of stereotypes.  
Stereotypes are considered energy saving and thought to be employed in order to 
save cognitive resources; hence they should be utilized more when one has limited 
cognitive resources. However, these researchers hypothesized that stereotypes could also 
become nullified under conditions of cognitive busyness. The participants assigned to the 
cognitive busyness condition were given an eight-digit number to rehearse prior to being 
shown the video.  It was hypothesized that participants in the not-busy (as opposed to 
busy) condition would identify more stereotypic completions when exposed to an Asian 
rather than a Caucasian experimenter(Gilbert & Hixon, 1991). Consistent with the 
hypothesis, the results showed that non-busy participants made more stereotypical word 
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completions in the Asian compared with Caucasian condition but busy participants 
did not.  
Gilbert and Hixon (1991) distinguished between stereotype activation and 
stereotype application. Stating that “stereotype activation involves finding a tool in the 
cognitive toolbox, and stereotype application involves using the tool to ease the 
processing of information”  (p. 512).   
In their second experiment of the same study, all participants completed the same 
stereotype activation word fragment completion task in experiment 1, which was 
followed by a stereotype application phase in which participants heard an audio-
recording of the assistant as she described a typical day in her life. The participants were 
to form an impression of the assistant based on these events.  Half of the participants 
were assigned to the busyness group during the application phase and completed a visual 
search task in order to reduce processing resources. Participants in the busyness group 
saw one of four letters (R, S, T or U) appear at a random location on a screen for 500 ms. 
The letter disappeared and was followed 1000-3000 ms later with another letter. 
Participants were instructed to use a hand-held clicker to count the number of times the 
letter T was immediately followed by the letter U. All participants rated the assistant on 9 
trait dimensions (e.g. timid, intelligent, aloof, friendly). There were four groups of 
participants, always busy (cognitively busy during the activation and application phase), 
early busy (cognitively busy only during the activation phase), late busy (cognitively 
busy only during the application phase) and never busy. Results of the stereotype 
activation phase replicated the results found in experiment 1 – non-busy participants 
made more stereotypical word completions in the Asian compared with Caucasian 
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condition, but busy participants did not. The results of the application phase showed that 
the late-busy participants made more stereotypic ratings of the Asian assistant than the 
Caucasian assistant and it was the only one of the four groups to do so. Busyness during 
the application phase increased the tendency of participants to view the Asian assistant 
stereotypically, but only if the corresponding stereotypes had been activated in the first 
phase.  Busyness had no effect if the stereotypes were not activated earlier (always-busy) 
nor did it affect subjects who were not busy during the application phase (early-busy & 
never-busy subjects). This research suggests that under varying conditions cognitive 
busyness can eliminate stereotype activation or increase the application of stereotypes, 
challenging assumptions that stereotypes are only activated when cognitive resources 
are low.  
Both the lexical decision task and the word fragment completion task are 
examples of implicit measures that have been used to assess degree of stereotype 
activation. There are also implicit measures designed to assess stereotype activation and 
application within the same task. Researchers that study the effects of stereotypes on 
perception, judgment, and behavior make a distinction between stereotype activation and 
stereotype application (see Kunda & Spencer, 2003). Stereotype activation is “the extent 
to which a stereotype is accessible in one’s mind” and stereotype application is “the 
extent to which one uses a stereotype to judge [and interact with] a member of a 
stereotyped group” (Kunda & Spencer, 2003, p. 522).  
Correll, Park, Judd, and Wittenbrink (2002) created an implicit measure that is 
believed to examine both stereotype application and activation. The authors created the 
measure to investigate whether racial stereotypes might have played a role in the shooting 
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of an unarmed African American man by police officers. Correll et al. created a kind of 
simplistic video game using different backgrounds and pictures of target men with four 
non-gun objects (a silver aluminum can, a silver camera, a black cell phone, and a black 
wallet) or two guns (a silver snub-nosed revolver and a black 9-mm piston). Pictures of 
African American and Caucasian men were randomly superimposed over the 
backgrounds consisting of varied locations such as train stations, parks, hotel entrances, 
etc. The conditions were African American with gun or non-gun object and Caucasian 
with gun or non-gun object. Each participant was told to decide as quickly as possible 
whether the target posed a threat and to press the shoot or don’t shoot button and were 
awarded points based on their correctly shooting an armed target or not shooting an 
unarmed target. Decisions to shoot or not shoot and reaction times were recorded.  
Results showed that participants were faster to shoot an armed African American 
target than an armed Caucasian target and, similarly, they were faster not to shoot an 
unarmed Caucasian target than an unarmed African American target. Furthermore, 
participants were more likely to shoot mistakenly an unarmed African American target 
(false positive) than an unarmed Caucasian target and, more likely not to shoot 
mistakenly an armed Caucasian target (false negative) than an armed African American 
target. In this measure a stereotype was activated and then the decision of participants to 
shoot or not was recorded as a measure of stereotype application.  
Lastly, the most widely used and well-known implicit measure of stereotype 
activation and application is the Implicit Association Test (IAT: Greenwald, McGhee, & 
Schwartz, 1998). The IAT is similar to a lexical decision task in that it is automatic and 
measures the strength of the association between pairs of concepts, called the category 
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(corresponds to prime) and the attribute (corresponds to target). However, unlike an LDT, 
the category and attribute can be in the form of words, symbols, or pictures. 
For example, Greenwald et al. (1998) asked participants to complete two 
judgment tasks. One of the tasks required participants to indicate whether a name was a 
Caucasian (e.g. Brandon & Ian) or African American (e.g. Darnell & Lamar) name and 
the other task required participants to indicate whether a word was pleasant (e.g. family 
& happy) or unpleasant (e.g. crash & rotten). There were blocks of each type of 
categorization (words or names) and then the tasks were combined within blocks (words 
and names). The response pairings were manipulated across blocks such that African 
American names and unpleasant words either required the same motor response 
(congruent condition) or African American names and pleasant words required the same 
motor response (incongruent condition).  
The researchers assumed that Caucasian participants’ attitudes towards 
Caucasians would be more pleasant relative to their attitudes towards African Americans, 
which were expected to be more unpleasant. Thus, the researchers hypothesized that 
participants would respond more quickly when the African American names and 
unpleasant words shared one response and the Caucasian names and pleasant words 
shared another, rather than when African American names were combined with pleasant 
words and Caucasian names were combined with unpleasant words (Greenwald et al., 
1998; Lane et al., 2007). Results showed that white respondents identified a Caucasian 
name with pleasant word faster than an African American name with pleasant word 
pairing. They were also faster to identify an African American name with unpleasant 
word pairing than an African American name with pleasant word pairing.  
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The results confirmed that the relationship between an African American concept 
and the unpleasant attribute was stronger than the relationship between the African 
American concept and the pleasant attribute.  The difference in latency between the two 
pairings is considered a measure of stereotype application by some researchers. Lane et 
al. (2007) also posit that individual differences between the strength of the associations 
among the pairings is a predictor of behavior and that insofar as one pairs Caucasian with 
pleasant, one is predicted to feel and act favorably towards Caucasians. Conversely, the 
more a respondent pairs African American with unpleasant, he or she is predicted to feel 
and act unfavorably towards African Americans. With regard to stereotypes, this 
conclusion is controversial as some researchers do not think that the IAT reflects attitudes 
and argue that IAT results may be due to a confounding of apparently empirical 
associations (e.g. associating African Americans with dangerous neighborhoods) rather 
than being a measure of attitudes (Wentura & Rothermund, 2007). McConnell and 
Leibold (2001)showed that participants’ behavior with an African American or Caucasian 
experimenter was predicted by the IAT. After completing several explicit measures of 
prejudice and then a racial-prejudice IAT, participants spoke less, smiled less, had more 
speech errors and fewer speech hesitations, and made fewer social comments to an 
African American versus a Caucasian experimenter. However, it is plausible that the 
difference in behavior was due to presentation of the preceding explicit measures and 
IAT administration that could have activated racial attitudes (Fazio & Olson, 2003), 
facilitating the behavior rather than predicting it. The fact that researchers do not agree on 
the interpretation of results from much of the research involving the IAT means that some 
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researchers remain unsure about the relationship between IAT results and stereotype 
application in the form of behavior.  
Given the complexity of the subject matter, it is not surprising that the IAT is only 
one of a number of controversial topics in the stereotype literature. Researchers disagree 
on whether implicit scales, in general, can be considered measures of racial prejudice 
rather than solely measures of stereotype activation and application.  Stereotype 
activation and application do not necessarily equate to prejudice; it may be that simple 
awareness of the existence of a stereotype is enough to influence the use of that 
stereotype. The difficult process of interpreting results is further complicated by the lack 
of an agreed-upon criterion for measuring racial prejudice and stereotype activation and 
application; there is no standard with which to validate implicit scales.  
There are also numerous theories about the relationship between implicit and 
explicit measures. In an effort to develop a deeper understanding of how explicit and 
implicit measures relate, some researchers have studied variables that moderate them. 
Plant and Devine (1998) found that respondents were either internally motivated (IMS) or 
externally motivated (EMS) to respond without prejudice. The IMS correlated negatively 
with the Modern Racism scale, the Protestant Ethic Scale, and the Anti-Black scale and 
correlated positively with the Humanitarian-Egalitarianism scale and the Pro-Black scale. 
They found that respondents who were externally motivated correspondingly changed 
their responses when asked to voice them to an openly egalitarian experimenter but those 
who were internally motivated did not. In a later study, they found that high internally-
motivated and low externally-motivated participants displayed lower levels of implicit 
bias on implicit measures (Devine, Plant, Amodio, Harmon-Jones, & Vance, 2002). 
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Other variables have also been shown to moderate the relationship between 
implicit and explicit measures. Nosek (2005) found that self-presentation, evaluative 
strength, dimensionality, and distinctiveness all moderated the relationship. Self-
presentation consisted of a measure of explicit motivation to respond without negativity 
and internal motivation to respond without negativity (both adapted from Plant & Devine, 
1998), as well as a measure that estimated how much each participant estimated the 
average person seeks to avoid being perceived as biased (e.g. “How motivated is the 
average person to conceal negative feelings about the object?”). Predictably, respondents 
more concerned about self-presentation had higher scores on implicit measures and lower 
scores on explicit measures. 
Karpinski, Steinman, and Hilton (2005) found attitude importance moderates the 
relationship between implicit and explicit measures. Stronger positive correlations were 
found between implicit and explicit measures for situations and events rated as highly 
important by participants. Additionally, perceived group variability was found to 
moderate the relationship between implicit and explicit measures. Participants were asked 
to state how many of a group of 100 African Americans they would assign a rating from 
“0” to “10” on likableness, intelligence, kindness, and responsibility. Results showed that 
participants with ratings of low variability (homogeneous ratings) had increased 
correspondence between explicit and implicit measures.  
While various research results have corroborated the correspondence between 
ratings of respondents on implicit and explicit measures of racist attitudes, there is a 
noticeable lack of theories explaining the nature of the relationship between implicit and 
explicit measures (Vargas et al., 2007). As a result, many researchers use dual process 
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theory to explain the difference in scores between many explicit and implicit measures. 
Dual process theory was created not to address the association between different types of 
stereotype measures but to explain the way human beings process information in general. 
However, since the relationship between the different types of measures is undoubtedly 
influenced by the difference in presentation and, therefore, processing of information, 
dual-processing theories may help to clarify the relationship between these two types of 
measurement of racial stereotyping.  
In the MODE model of dual processing (motivation and opportunity as 
determinants), perception and behavior are based upon automatically activated 
evaluations and those evaluations are based on attitudes that are automatically activated 
from memory (Fazio & Towles-Schwen, 1999). According to the model, when one 
encounters an object that is similar to a previously encountered object, the memory can 
influence attitude, which in turn can influence immediate perception and subsequent 
behavior towards the new object. The degree of influence that memory exerts over 
perception and behavior may be dependent upon the degree of motivation to respond 
without prejudice, along with the extent to which the behavior and the situation provide a 
stimulus to activate the motivated process. In order for the motivation of a respondent to 
mitigate automatic activation, he or she must have opportunity, consisting of time and 
cognitive resources. People who are concerned with avoiding expression of racial 
prejudice and who are presented with an explicit measure have the opportunity and –
depending upon their level of motivation – the ability to deliberate and to monitor their 
responses so that they can control the influence of their automatically activated 
stereotypes. The same motivated people, presented with an implicit measure, do not have 
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the opportunity to monitor their responses and are therefore unable to diminish the effects 
of the automatically activated stereotype. This is one explanation that has been proposed 
for the relationship between these two types of measurement techniques.  
A recent study presented a different model that accounts for the relationship 
between explicit and implicit measurement of racial stereotypes. This two-dimensional 
model classifies patterns of scores for explicit and implicit measures into categories of 
type of racism (Son Hing, Chung-Yan, Hamilton, & Zanna, 2008). It proposes two 
dimensions of sociopolitical ideology, egalitarianism/humanitarianism and social 
conservatism. Participants filled out the Asian Modern Racism Scale (AMRS), a measure 
of explicit racism, along with the Social Dominance Orientation (SDO: Whitley, 1999) 
scale to assess egalitarianism/humanism, and the Right-Wing Authoritarianism (RWA: 
Altemeyer, 1996) scale to assess social conservatism. Implicit measurement of 
stereotypes was measured using the IAT with Asian versus white as target concepts and I 
like and I dislike as the attribute concepts. Participants were placed in one of four 
categories based on response pattern, Truly Low Prejudiced (TLP) with low scores on 
explicit (AMRS) and implicit (IAT) measures; Aversive Racists (AR) with low explicit 
scores and high implicit scores; Principled Conservatives (PC) with high explicit and low 
implicit scores; and Modern Racists (MR) with high explicit and high implicit scores. 
In order to determine whether there was a difference between AR and TLP in 
attributional ambiguity (see Dovidio & Gaertner, 1986 above), all participants completed 
a task requiring a hiring decision between a Caucasian and Asian candidate with the 
manipulation being a non-race-related excuse to negatively evaluate the candidate. 
Results of the study were consistent with the model. Modern Racists endorsed the AMRS 
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most strongly, scored high on the IAT, were conservative, and demonstrated the 
attributional ambiguity effect. Principled Conservatives were conservative but did not 
demonstrate the attributional ambiguity effect by discriminating when they had an 
excuse. Aversive Racists were low in conservatism but displayed the attributional 
ambiguity effect, making discriminatory decisions only when they had a non-race-related 
excuse to do so.  Finally, Truly Low Prejudiced were the most egalitarian. They were the 
least socially conservative and did not discriminate. This comprehensive model of racial 
stereotype represents a new conceptualization of the way that different patterns of results 
– between explicit and implicit measurement – can account for the diverse facets of 
racism and egalitarianism. 
Before moving forward, it is essential to look back. The history of racial 
stereotype research begins with some underlying assumptions that now seem racist, 
illustrating the influence of perspective. Particularly in the field of racial stereotypes, 
perspective is important because the careful phrasing of a question can be as valuable as 
the answer when interpreting the results of a study.  Researchers began by measuring 
prejudice with explicit scales until it became clear that social pressure was as much a 
determinant of scores as attitudes of participants, causing a shift in the wording and then 
types of instruments used to measure prejudice. Avoiding the influence of societal 
pressure became a focus of the new instruments and researchers began to disguise the 
intent of paper and pencil measures using clever wording. Implicit computer tasks also 
became popular, however, these were said to measure stereotype activation and 
application rather than prejudice because the ability to deliberate was removed, and the 
relationship between implicit measures and prejudice was unclear.  
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Research examining stereotypes has operationally defined racial stereotype 
activation and application using explicit measures for years; however, explicit paper and 
pencil measures are considered the most vulnerable to the effects of social desirability. 
Implicit paper and pencil measures are less vulnerable to the effects of social desirability 
and implicit computer tasks are believed to be the least vulnerable. The recent trend in 
stereotype research is to operationally define stereotype bias using implicit computer 
tasks because of their relative invulnerability to social desirability.  The current study 
used the Implicit Association Task, an implicit computer task, to operationally define 
racial stereotype activation and application. It also investigates the extent to which 
explicit paper and pencil measures—Modern Racism Scale, Right-Wing Authoritarian 
Scale, and Social Dominance Orientation Scale—predicted scores on the Implicit 
Association Task.  
Review of Mindfulness Training 
Mindfulness training originated in the Buddhist tradition of meditation. Buddhist 
meditation is practiced with the intent to know, shape, and free the mind in order to avoid 
perceptions and conclusions based on wrong associations, emotional and intellectual 
prejudices, and wishful thinking; the goal being to eliminate suffering through clarity of 
mind (Nyanaponika, 1973). Furthermore, the Buddhist view is that we, as human beings, 
create filters for our perceptions of the world to protect ourselves from experiences and 
emotions such as fear and anxiety that cause suffering. In this view, the filter functions to 
identify probable negative experiences so that we may avoid them. Most people 
constantly look for potential negative experiences in order to determine how to avoid 
them and spend their lives going from avoidance of one possibly negative experience to 
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another. According to the Buddhist tradition, this avoidance behavior ironically leads to 
and causes suffering because our focus is exclusively on the negative. Instead, through 
mindfulness, people can learn to perceive things directly, without filters and without an 
internal agenda, and furthermore, to stop focusing on negative experiences and emotions. 
This is called “Right Mindedness”, and through it Buddhism contends that practitioners 
will realize that all experiences simply exist and are not inherently either positive or 
negative, and thus can begin on a path towards the elimination of personal suffering 
(Nyanaponika, 1973; Singer, 2007; U Sīlānanda, 1995) 
For application within the context of modern psychological thinking, Jon Kabat-
Zinn eliminated religious dogma regarding the practice of mindfulness meditation but 
maintained the core concept of “a particular way of paying attention, one that gives rise 
to a moment-to-moment, non-judging awareness” (Kabat-Zinn, 2000, p. 230) to develop 
his Mindfulness-Based Stress Reduction (MBSR) course. This course is a manualized 
treatment program originally designed for those who suffer from chronic pain.  The 
underlying tenets of MBSR training have proven to be efficacious for the reduction of 
both physical and mental health symptoms in clinical and non-clinical settings (Bishop, 
2002; Grossman, Niemann, Schmidt, & Walach, 2004). Dr. Kabat-Zinn describes the 
state of non-mindfulness that he teaches to individuals in his MBSR to help them 
overcome “living in our heads”, meaning being mentally occupied with either the past or 
future, and inattentive to the moment in which they are alive. Through the Buddhist lens, 
non-mindfulness is living in constant anticipation of suffering. Within the modern 
practice of mindfulness, the goal is discernment rather than judgment, i.e., to cultivate the 
ability to see things as they are clearly and without opinions coloring perception. 
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According to this theory, acceptance of the natural unfolding of events will lead to 
compassion, for the self and others, and to a deeper understanding of the connectedness 
of everything, and ultimately, to more engagement with the world and contentment. 
 In pragmatic terms, mindfulness training is considered a form of mental exercise 
“to reduce cognitive vulnerability to reactive modes of mind that might otherwise 
heighten stress and emotional distress or that may otherwise perpetuate psychopathology” 
(Bishop et al., 2004, p. 231). It has been operationally defined as containing two 
components.  The first involves the self-regulation of attention, and the second 
component cultivating an awareness of the present moment. Self-regulation of attention 
requires skills in sustained attention, attention switching, the inhibition of elaborative 
processing, and non-directed attention (Anderson, Lau, Segal, & Bishop, 2007; Bishop et 
al., 2004). Sustained attention refers to the ability to observe and retain presence of mind 
in the present moment over prolonged periods of time, in the presence of distracters and 
other stimuli (Johnson, 1998); during sitting meditation, focus on the breath can help 
sustain awareness and attention in the present moment. Attention switching is the ability 
to shift attention flexibly from one object to another; when meditating, this manifests as 
the ability to shift focus back to one’s breath after being distracted by thoughts.  
In order to regulate attention during mindfulness meditation, thoughts are 
observed and acknowledged but then attention is switched purposefully back to the 
breath, preventing elaboration and rumination. The practice of shifting focus to direct 
experience rather than allowing the elaboration of thoughts frees resources for processing 
and increases access to information about the current experience. Non-directed attention 
involves an open orientation, enhancing the experience of the present moment without 
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assumptions or expectations. Furthermore, according to Bishop et al. (2004) the practice 
of mindfulness, “…should facilitate the identification of objects in unexpected contexts 
because one would not bring preconceived beliefs about what should or should not be 
present” (p. 233).  This concept may be a key to developing methodology to help 
individuals to overcome the unconscious persistence of stereotypes by training them to 
identify without preconceptions because without these there would be no 
stereotype activation. 
After learning how to self-regulate attention, the second component of 
mindfulness training is learning to maintain awareness of the present moment. When 
taught in the MBSR course, awareness of the present moment begins with seven 
attitudinal factors that constitute the major pillars of mindfulness practice: non-judging, 
patience, a beginner’s mind, trust, non-striving, acceptance, and letting go 
(Kabat Zinn, 2005).  
Non-judging begins with the realization that we constantly form judgments about 
ourselves and the world without judging oneself for making them; the point is to notice 
and resume watching the breath. The practice of patience involves being open to the 
present in every moment, without expectations.  Maintaining the mind of a beginner 
means viewing everything as if it were the first time so that one can be free of 
expectations based on past experiences. This is specifically relevant in the context of 
meditation where one may repeat the same practice many times. Learning to trust 
yourself and your feelings is critical to enable the process of internal direction rather than 
control by external events.  
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The practice of meditation that is integral to mindfulness training is based on the 
experience of being and not on physically or mentally achieving or doing anything. The 
concept of “non-striving” in this context means not trying to achieve any particular goal 
through meditation but rather being in whatever circumstances are present. Acceptance is 
the willingness to see things as they are without trying or wanting to change them and 
letting go means not clinging to a feeling, situation, or moment.  
Studies have shown that MBSR-based mindfulness training has efficacy in 
relieving both mental and physical health symptoms in clinical (patients referred to 
MBSR) and non-clinical settings (Bishop, 2002; Grossman et al., 2004). A medium effect 
size (cohen’s d = 0.54) was found overall for 10 clinical studies (n=771) that used a 
control group examining the effects of mindfulness on mental health constructs assessed 
using scales of psychological well-being and symptomatology: depression, anxiety, sleep, 
psychological components of quality of life, and affective perception of pain (Grossman 
et al., 2004). The five controlled physical health studies (n=203) also found an overall 
medium effect size (d = 0.53). Four physical health constructs were assessed: medical 
symptoms, physical pain, physical impairment, and physical component of quality of life 
questionnaires (Grossman et al., 2004). 
Studies with nonclinical populations have also been conducted to investigate the 
effects of mindfulness psychological symptomology and control. Astin (1997) randomly 
assigned 28 undergraduate students to either a wait-list or an 8-week mindfulness stress 
reduction program similar to MBSR. Astin (1997) found that participation in mindfulness 
training resulted in a reduction in scores on self-report measures of psychological 
symptoms of depression, anxiety, obsessive-compulsive symptoms, psychotic symptoms, 
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and paranoid ideation. Participants also displayed a statistically significant increase in 
their sense of control and satisfaction with the level of control in their lives (Astin, 1997; 
Bishop, 2002). 
A study by Shapiro, Schwartz, and Bonner (1998) found a similar pattern with a 
group of 78 premedical and medical students, assigned to either a 7-week mindfulness 
intervention (based on MBSR) or a wait-list control. The authors found reduced scores on 
self-report measures of overall psychological distress, including depression and state of 
anxiety, and an increase in scores on an empathy scale after the mindfulness intervention. 
The results were replicated with the wait-list control group participants when they 
received the intervention (Bishop, 2002; Shapiro et al., 1998). 
The studies reviewed above demonstrate that the skills one acquires through the 
practice of mindfulness such as attention regulation, awareness of the present moment, 
non-judgment, and acceptance contribute to reliable improvements in both physical and 
mental health. More recently, researchers have begun to study whether these skills also 
can contribute to changes in cognitive processes such as attention and working memory 
with mixed results (Anderson et al., 2007; Chambers, Lo, & Allen, 2008; Jha, 
Krompinger, & Baime, 2007; Tang et al., 2007). Anderson et al. (2007) examined the 
effects of an 8-week MBSR course on measures of sustained attention, attention 
switching, elaborative processing, and non-directed attention. The authors recruited 72 
novice participants (39 assigned to MT group and 33 to wait-list control) and had them 
complete a battery of tasks examining attention before and after completing the MBSR 
training (or after an 8-week interval for waitlisted controls). At the post-test, waitlisted 
participants were asked to relax and MBSR participants were asked to do sitting 
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meditation for ten minutes prior to completing the computer tasks and questionnaires. 
Participants were asked to complete nine questionnaires measuring positive and negative 
affect, depression, anxiety, sensitivity, anger, rumination, and worry. MBSR training 
participants had lower scores on all measures at post-test and compared to controls. The 
study found no effects of mindfulness on computer tasks measuring sustained attention, 
inhibition of elaborative processing, or attention switching, however, increases in 
mindfulness did predict better object detection, a measure of non-directed attention, for 
MBSR participants at post-test as compared to pre-test. 
 Chambers et al. (2008) investigated the effects of mindfulness on attention and 
working memory with a 10-day intensive mindfulness meditation retreat. The authors 
recruited 40 participants (20 of whom were wait-listed participants) from a meditation 
center and from graduate and undergraduate psychology classes. The level of prior 
experience of the participants with meditation was not reported. The authors evaluated 
the effects of mindfulness training before and after the retreat using a battery of self-
report scales as well as performance tasks. Both participants and waitlisted controls were 
pre-tested and then post-tested approximately 21 days later (7 to 10 days after conclusion 
of the retreat). The self-report scales assessed mindfulness, rumination, response style, 
depression, anxiety, and positive and negative effect. The performance tasks assessed 
working memory capacity using the Digit Span Backward (DSB) subscale of the 
Wechsler Adult Intelligence Scale, 3rd edition (Wechsler, 1997) and sustained attention 
and attention switching using the Internal Switching Task, a computer task developed by 
the authors to measure reaction time. Replicating previous research, the results showed 
that the mindfulness training increased self-reported mindfulness scores and significantly 
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reduced reported depression symptoms, reflective rumination, and negative affect. The 
authors also found that working memory capacity and ability to sustain attention was 
enhanced after mindfulness training. However, replicating Anderson et al. (2007), 
Chambers et al. (2008) did not observe differences in attention switching relative 
to controls. 
 Jha et al. (2007) compared participants in an intensive month-long meditation 
retreat (with prior meditation training) to participants in an 8-week MBSR course (with 
no prior meditation experience) and a control group (n=17 per group). All participants 
were asked to complete the Attention Network Test (ANT: Fan, McCandliss, Sommer, 
Raz, & Posner, 2002). The ANT measures responses in alerting, orienting, and conflict 
monitoring of the three cognitive networks that make up the tripartite model of attention 
(Posner & Petersen, 1990). Alerting is maintaining a vigilant or alert state, orienting 
directs attention, limiting it to specific sensory input, and conflict monitoring prioritizes 
among competing tasks and responses for focal processing (Fan et al., 2002; Jha et al., 
2007; Posner & Petersen, 1990).  Participants in the retreat group were tested at the 
beginning of the retreat (time 1) and again 30 days after time 1 (time 2). Participants in 
the MBSR and control groups were tested before the beginning of the MBSR class (time 
1) and again within ten days of the conclusion of the class (time 2). The authors found 
that at time 1 participants with prior meditation experience demonstrated better conflict 
monitoring in RT and accuracy than did the participants who had no prior meditation 
experience (MBSR & control). At time 2, MBSR participants had improved orienting 
performance relative to controls. These results suggest that meditation training may 
improve voluntary response and input-level processes. Input level processes correspond 
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to orienting, are top-down, and guide sensor-perceptual analysis.  Essentially, participants 
showed improvement in their ability to decide what to pay attention to as well as in their 
ability to synthesize attended-to information. Also, greater meditation experience 
corresponded with reduced alerting scores at time 2 (after the meditation training); 
meditation retreat group participants were more ready when they had received no prior 
warning that a target was going to appear than the other groups.  
 In summary, the study of mindfulness has recently focused on investigating the 
cognitive benefits of mindfulness training. The current study examined the influence of 
mindfulness training on cognitive resources and on stereotype activation and application. 
Specifically, this study examined the impact of a six-week MBSR-based training on 
attention, working memory capacity, and on activation and application of 
racial stereotypes.  
Racial Stereotypes and Mindfulness 
 Taken together, the mindfulness studies briefly described above provide mixed 
support for the hypothesis that mindfulness training influences attention and working 
memory. The current research attempts to replicate these findings and to extend the work 
to examination of stereotype activation and application. Specifically, stereotypes can be 
influenced by cognitive load and mindfulness training has been shown to influence 
working memory capacity, attentional resources, ability to direct attention, and cognitive 
load through the practice of mentally focusing on the present moment, foregoing 
expectations, and processing thoughts without elaboration. With more resources available 
for processing the current experience without expectations, cognitive load decreases. 
According to Gilbert and Hixon (1991), stereotypes can save energy and one of the 
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reasons they are employed is to conserve cognitive resources: they can be utilized when 
cognitive resources are limited. Research has shown that even those who consider 
egalitarianism one of their main values are subject to the effects of stereotype activation 
and application, particularly in situations where time and cognitive resources are limited 
(Fazio & Towles-Schwen, 1999; Gilbert & Hixon, 1991). Since mindfulness can help 
free us from expectations and judgments and enable greater consciousness of our daily 
lives, it may be able to facilitate decision-making guided by personal values rather than 
stereotype use. In addition, mindfulness has been shown to effect cognitive processes and 
it is believed to reduce cognitive load, which may reduce the need for stereotype use.  
Although there is some indirect evidence that mindfulness training may have the 
potential to release cognitive resources and reduce the use of stereotypes, no study to date 
has specifically examined how mindfulness training affects stereotype activation and 
application. Furthermore, no research has been conducted using MBSR-based training to 
investigate the effects of mindfulness on stereotype use as this research proposes. Langer, 
Bashner, and Chanowitz (1985) explored the effects of mindfulness on prejudice, 
operationalizing mindfulness as the process of active categorizing and drawing novel 
distinctions about people, making each distinction less important. In contrast to 
mindfulness, mindlessness is passive information processing considered and relying on 
previously drawn distinctions. The authors recruited 47 sixth graders and assigned them 
to high or low mindfulness groups. The mindfulness-training group was asked to provide 
several different answers for one question. In contrast, the low mindfulness (mindless) 
group was asked to produce only one answer per question. Participants were shown two 
sets of slides of people depicted as handicapped or not handicapped and were then given 
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information and questions that elicited either high (many answers) or low (one answer) 
mindfulness. In the first set of slides students were shown people in professional 
situations who were handicapped, for example, one slide depicted a newscaster on 
television and in a wheelchair. Students in the high mindfulness group were asked to 
write down four reasons why he might be good at his job and four reasons why he might 
be bad at his job, while students in the low mindfulness group were asked to list one good 
and one bad reason along with six filler questions. The second set of slides depicted 
people in a problem situation (i.e. a woman in a wheelchair who wants to drive) and 
students in the high mindfulness group were asked how to solve the situation while 
students in the low mindfulness group were asked if the situation could be solved.  
Results showed that participants in the high mindfulness group were more likely to 
recognize that handicaps are specific to functions rather than people, they were less likely 
to discriminate in both a positive (i.e. halo effect) and negative way. 
Djikic, Langer, and Stapleton (2008) investigated the effects of mindfulness on 
elderly stereotype activation. Mindfulness was operationalized using the definition of 
Langer et al. (1985) above. Participants were asked to make active categorizations across 
multiple dimensions. Eighty participants were randomly assigned to one of four groups 
and asked to sort a set of photographs comprised of both old (>65 years) and young 
people (<30 years). In the high mindfulness group, participants were asked to sort the 
photographs four times into four different categories, two that were defined by the 
experimenters and two that were defined by the participants. They were first asked to sort 
photos into two psychological dimensions (e.g., intelligence and warmth) then they could 
sort into any two categories they chose (e.g., beauty, aggression). The moderate 
Mindfulness on Racial Stereotype 39 
mindfulness group employed four photograph sortings, all four of which were defined by 
the experimenters (age, gender, attractive vs. not attractive, and white versus non-white). 
The last two groups were both categorized as low mindfulness. In the first low 
mindfulness group participants was asked to sort by age, in the hope of further 
strengthening the stereotype already activated by the pictures. In the second low 
mindfulness group, participants were asked to sort photographs four times into the 
category gender, to see if this would prevent stereotype activation. Stereotype activation 
was measured after the sorting task by the walking speed of participants based on 
previous work by Bargh, Chen, and Burrows (1996) who found that participants primed 
with the elderly stereotype walked more slowly than those in the control condition. The 
authors found that participants in the high and moderate mindfulness groups displayed 
less stereotype-activated behavior; they walked progressively faster than those in low 
mindfulness groups (Djikic et al., 2008). 
Although these two studies operationally defined mindfulness very differently 
from the current research, their procedures did encourage participants in the high 
mindfulness groups to view individuals from different perspectives and be flexible and 
open to multiple interpretations. Their mindfulness procedures are very different from 
those used in this study but MBSR-based meditation training does encompass the ideals 
of flexibility and openness in interpersonal interactions.  
In a third study, Lillis and Hayes (2007) examined the effects of mindfulness 
training on prejudice rather than stereotype activation and application, using mindfulness 
techniques from Acceptance Commitment Therapy (ACT: Hayes, Strosahl, & Wilson, 
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2003). ACT is a type of therapy that uses acceptance and mindfulness strategies along 
with commitment and behavioral approaches to increase psychological flexibility. 
 The study was conducted in a college classroom setting with 32 undergraduate college 
students who enrolled (self-selected) in a class and consisted of a 75-minute intervention 
given during two separate semester-long classes taught on the psychology of 
racial differences.  
The lessons consisted of prejudice awareness training and mindfulness and 
acceptance training. The prejudice awareness training addressed characteristics of 
African Americans, Asian Americans, and Latino Americans, emphasizing group 
strengths and the importance of recognizing personal biases and common group 
stereotypes, as well as the moral aspects of prejudice and the negative impact it has on 
others. The mindfulness and acceptance training consisted of discussion and exercises (no 
meditation) to become mindfully aware of one’s own prejudicial thoughts, feelings, and 
reactions; to accept those thoughts and feelings as the natural result of learning and using 
language in a prejudicial society; to notice the automatic processes of evaluation and 
judgment; and to orient positive actions consistent with personal values regarding the 
treatment of other human beings (Lillis & Hayes, 2007, p. 397). Changes based on the 
intervention were assessed using an eleven-item paper and pencil measure created for the 
study. The measure assessed positive action intentions, such as plans to join diversity 
organizations, seek out diverse experiences, willingness to be the lone individual of their 
ethnic group at social gatherings, and the belief that their actions could overcome racial 
boundaries. The remaining items assessed possible processes of change suggested by 
ACT. The questionnaire was administered five times to each participant, before the class 
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and after the first presentation, then before and after the second presentation, and after the 
last class. The authors found that increased acceptance and decreased believability of 
prejudicial thoughts were associated with positive behavioral intentions on the paper and 
pencil measure (Lillis & Hayes, 2007). The mindfulness and acceptance aspect of ACT 
maintains many of the same principles as MBSR, most notably, training on noticing and 
accepting thoughts and judgments may account for why the students supported the rating, 
“It is ok to have prejudicial thoughts or racial stereotypes” on a questionnaire. The item 
could help mediate positive behavioral intentions because participants were trained to be 
aware of their thoughts rather than to change their content.  
The three studies reviewed above comprise the limited research that has been 
conducted with the intent of measuring the effects of mindfulness training on stereotypes 
and racial prejudice. The first two studies consider mindfulness a creative process of 
generating multiple solutions and answers to a situation or question that prevents 
stereotype activation and application. The third study teaches people some of the 
principles of mindfulness that may lead to different scores on an explicit questionnaire 
but it is unclear whether those changes would also be reflected on an implicit measure. 
Furthermore, none of the above studies used meditation or any other MBSR-based 
mindfulness training. MBSR is manualized, has proven effective in reducing physical and 
mental health symptoms, and has been found to affect cognitive processes. The current 
study will examine the effect of MBSR-based training on stereotype activation and 
application, along with a combination of explicit and implicit measures of stereotype and 
would be a valuable addition to the stereotype and mindfulness literature. 
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Racial stereotypes are rampant in our society and research has shown that they are 
activated and applied easily, particularly where cognitive resources are limited.  Based on 
the evidence showing the effects of mindfulness training, with its emphasis on regulating 
attention and being present in the moment, it is logical to postulate that it could help to 
alleviate drains on cognitive resources and reduce the need for activation and application 
of racial stereotypes. 
Current Study 
 The current study investigated the effect of mindfulness training, explicit racism, 
and working memory capacity on stereotype activation and application. Based on the 
research reviewed above, it was predicted that mindfulness training would increase 
mindfulness and reduce stereotype activation and application, explicit racism scores 
would predict magnitude of stereotype activation and application, and greater working 
memory skills would predict heightened ability to control stereotype activation and 
application. We examined the effect of mindfulness training on emotional symptoms, 
attentional resources, and working memory capacity.  It was expected that working 
memory would moderate the relationship between mindfulness and stereotype activation 
and application based on the likelihood that greater working memory would alone lead to 
greater ability to control stereotype activation and application and, therefore, dampen the 
effect of the mindfulness intervention. 
Hypotheses. 
1. Mindfulness training will decrease depression, anxiety, and stress scores at time 2 
compared to time 1. 
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2. Mindfulness training will increase scores on mindfulness questionnaire at time 2 
compared to time 1. 
3. Mindfulness training will increase attentional response time and accuracy scores 
at time 2 compared to time 1. 
4. Higher scores on explicit paper and pencil racism questionnaires predict more 
racial bias on IAT. 
5. Higher mindfulness questionnaire scores predict less racial bias on IAT. 
6. Higher working memory scores predict less racial bias on IAT. 
7. Working memory scores moderate the relationship between mindfulness 
questionnaire scores and racial bias, as measured by the IAT. 
8. Mindfulness training predicts less racial bias on IAT at time 2, compared to 
time 1. 
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Method 
Participants 
Sixty undergraduate women who enrolled in six-week physical education classes 
were recruited as participants at time 1. A total of twenty of the undergraduate women 
were recruited from two six-week mindfulness classes taught through the Physical 
Education department. Forty of the undergraduate women were recruited from other six-
week physical education classes. All students were asked to participate in a research 
study to determine the effects of their physical education class on cognition and behavior. 
All but nine participants (2 mindfulness, 7 control) returned for testing at time 2 and four 
participants’ data were removed due to participation in a yoga class that overlapped too 
closely with the mindfulness training class, for a total of 47 participants. 
Mindfulness Class 
The six-week MBSR-based introductory mindfulness-training course curriculum 
was developed and taught by a clinical psychology graduate student. The graduate 
student maintained her own daily mindfulness meditation practice and previously 
attended two Mindfulness Based Stress Reduction classes taught by certified MBSR 
instructors. The introductory mindfulness training class curriculum was designed based 
on Jon Kabat-Zinn’s model of Mindfulness Based Stress Reduction (Kabat-Zinn, 2005) 
and was developed in consultation with Diane Reibel, a certified MBSR instructor, head 
of the Jefferson Hospital MBSR program in Philadelphia, and co-author of the book 
Teaching Mindfulness: A Practical Guide for Clinicians and Educators (McCown, Reibel, 
& Micozzi, 2010). The introduction to mindfulness class was taught twice per week. The 
first class of the week consisted of a five-minute meditation followed by an activity 
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designed to offer experiential insight into the effects of mindfulness such as in selecting a 
partner and in being a listener or a speaker−the listener without offering any feedback and 
the speaker being completely present in the moment by letting go of forethought and 
speaking only what comes to mind at the moment (attachment 1). Every activity was 
followed by a discussion and then twenty minutes of the current week’s meditation. The 
second class of the week also began with a five-minute meditation then a class discussion 
about meditating over the past week and how meditation affects body, mind, and 
emotions. The class ended with a twenty-minute meditation followed by a short 
discussion about the in-class meditation. The last week of class included a one-hour silent 
meditation. The curriculum included breathing technique to elicit relaxation, body-scan 
meditation, eating meditation, sitting meditation (awareness of breath), sitting meditation 
(expanding awareness), mindful yoga, mindful walking, mindful listening, loving 
kindness and compassion meditation, and the reading of Zen poetry. All students were 
offered resources for support in continuing mindfulness practice. 
The class was taught in the fall of 2009 for the first time as a run-through without 
recruitment. Students were recruited for study participation during the two classes taught 
during the spring 2010 semester and from concurrent six-week physical 
education classes.  
Stimuli and Measures 
During the first week of classes, all of the participants were asked to complete an 
informed consent (attachment 2) and demographics form (attachment 3) as well as six 
paper and pencil measures. They consisted of the Modern Racism Scale (McConahay, 
1986), a measurement of explicit racism (attachment 4); the Social Dominance 
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Orientation Scale (SDO: Pratto, Sidanius, Stallworth, & Malle, 2000), which predicts 
social and political attitudes and is conceptualized as a measure of individual differences 
in levels of group-based discrimination and domination (attachment 5); and, the Right-
Wing Authoritarianism Scale (RWA: Altemeyer, 2007), which is defined by three 
attitudinal and behavioral clusters, authoritarian submission, authoritarian aggression, and 
conventionalism (attachment 6). Authoritarian submission measures the degree of 
submissiveness to authorities, authoritarian aggression measures aggressiveness directed 
against deviants and out-groups, and conventionalism measures degree of adherence to 
traditions and social norms.  
Two measures of mindfulness were also included in the study. The Motivation for 
Observing Experiences Questionnaire (MOX-Q: Scott & Schulz, 2008) assesses the 
different motivations individuals have for attending to their surroundings and daily 
experience. This measure was included in the current research in order to assist with 
psychometric development of the questionnaire (attachment 7). The Five-Facet 
Mindfulness Questionnaire (Baer et al., 2008) is comprised of a five-factor 
operationalization of mindfulness (attachment 8).  Describing refers to labeling internal 
experiences using language, awareness refers to attending to the moment with awareness, 
nonjudging of inner experiences refers to a nonevaluative awareness of inner experiences, 
and nonreactivity to inner experiences refers to the tendency to allow thoughts to flow 
without getting caught up with them. The observing facet includes noticing internal and 
external sensory and cognitive experiences and is different from the other facets because 
it has not been found to contribute to the overarching Mindfulness factor (Baer, Smith, 
Hopkins, Krietemeyer, & Toney, 2006).  
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The last paper and pencil measure, the Depression Anxiety and Stress Scale short 
form (DASS 21: Lovibond & Lovibond, 1995) measures the severity of the core 
symptoms of depression, anxiety, and stress (attachment 9). The DASS was included in 
this study to test the effects of the mindfulness training because, in general, research has 
shown a decrease in negative emotional symptoms as a result of mindfulness training 
(Astin, 1997; Grossman et al., 2004).  The DASS 21 is relatively short and measures 
three different clusters of emotional symptoms within one questionnaire. A question 
about general mood was added to the end of the DASS because there was no overall 
mood question included. 
Once all of the paper and pencil measures were completed, participants were 
asked to complete three computer tasks in order to measure racial stereotype activation 
and application, working memory, and attention. The Race Implicit Association Test 
(IAT) is a measure of racial bias that requires participants to sort words and photos into 
two different categories. For one of the category tasks, participants were required to 
indicate whether a word is good (e.g., joy, love, peace, wonderful, pleasure, glorious, 
laughter, happy) or bad (e.g., agony, terrible, horrible, nasty, evil, awful, failure, hurt). 
The other category task required participants to indicate whether a face was African 
American (6 photos of African American faces, 3 male & 3 female) or European 
American (6 photos of European American faces, 3 male & 3 female). During Stage 1 
and Stage 2 of the IAT, participants completed a block of each task and the order of the 
tasks (words then faces vs. faces then words) was counterbalanced across participants. 
Stage 3 and Stage 4 combined the two tasks such that for half the participants, good 
words and European American faces required the same response and bad words and 
Mindfulness on Racial Stereotype 48 
African American faces required the same response (race bias congruent mapping). Stage 
5 required practice of the reverse order of African American and European American.  
Stage 6 and Stage 7 presented the reverse ordering with good words and African 
American faces requiring the same response and bad words and European American 
faces requiring the same response (race bias incongruent mapping: Greenwald et al., 
1998; Lane et al., 2007).  The operational definition of racial bias in the IAT is the 
difference in response time between congruent and incongruent trials. Specifically, racial 
stereotype is illustrated through responding to the African American and Bad pairing 
more quickly then African American and Good. 
The next computer task was the ANT, a measure of the components of attention 
consisting of alerting, orienting, and conflict monitoring (executive control). This task 
required participants to determine whether a central arrow pointed left or right. The arrow 
appeared above or below a fixation point and may or may not have been accompanied by 
flankers (figure 1). The task of the participant was to indicate the direction of the central 
target by pressing the right or left mouse button as quickly as possible.  
Efficiency of the three attentional networks (alerting, orienting, executive control) 
is assessed by measuring how response times are influenced by alerting cues, spatial 
cues, and flankers and the differences between response times in those three conditions 
(Fan et al., 2002). Specifically, Alerting is defined as maintaining a vigilant or alert state.  
The magnitude of alerting is estimated by subtracting the mean of the double-cue 
condition from the mean of the no-cue condition. Neither of these cues provide 
information about where the target stimulus (flanker) will appear and are thought to 
represent a diffuse allocation of attention (above and below fixation), however the double 
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cue condition provides information alerting participants to expect the appearance of the 
flanker. The difference score is the difference between the cues where information is 
provided about the appearance of the flanker minus the cues where no information is 
provided (Fan et al., 2002; Redick & Engle, 2006). Orienting directs attention, limiting it 
to specific sensory input and it involves moving attention from the fixation point to the 
central arrow of the flanker.  Orienting is computed by subtracting the mean of the 
spatial/valid cue from the mean of the center cue, the spatial/valid cue directs attention to 
the appropriate location where the flanker will appear and with no cue, attention must 
shift from the fixation point to the flanker. Conflict monitoring prioritizes among 
competing tasks and responses for focal processing. It is thought to invoke executive 
control because it requires conflict resolution during the incongruent flanker condition. 
Conflict is computed by subtracting the mean of the congruent flanker conditions from 
the mean of the incongruent flanker conditions. For all networks, a larger score means a 
greater difference between the conditions and denotes the use of more 
attentional resources. 
The last computer task was the Automated Operation Span Task (AOspan), a 
measure of working memory capacity (Unsworth, Heitz, Schrock, & Engle, 2005). The 
AOspan is an automated operation span task that requires participants to remember letters 
and the order in which they are presented while solving simple math equations (e.g. (1*2) 
+ 1 =?). During the task, a math operation is presented and after it is solved a digit is 
presented that participants judge to be either the correct or incorrect answer to the math 
operation. A letter is then presented on-screen. For recall, participants are presented with 
several letters on-screen and asked to select the correct letters from the current set in the 
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correct order (Unsworth et al., 2005). The AOspan task provides several options for 
scoring task performance. The measurements for the AOspan include total correct which 
is the total number of letters recalled in the correct position and total perfect, which 
reflects the sum of all perfectly recalled sets. Researchers can also analyze performance 
on the math task by looking at the a) accuracy error total which is based on the sum of 
all incorrectly solved math problems, and/or b) math error total which reflects the total 
number of task errors along with the addition of the speed errors (ran out of time 
attempting to solve a math problem) and the accuracy errors.  
Procedure 
Participants were recruited through posted fliers and during the first class 
meetings of the Introduction to Mindfulness class and all other concurrent six-week 
physical education classes. A research assistant conducted recruitment in the mindfulness 
classes after the instructor left the classroom and the mindfulness class instructor was 
blind to participation in the research study.  During recruitment, students were asked to 
participate in a research study to determine the effects of physical education classes on 
cognition and behavior (attachment 10). All enrolled participants were given a laboratory 
appointment and were met at the lab by either an undergraduate research assistant or a 
graduate student who used the same script to conduct participants through the experiment 
(attachments 11 & 12). None of the students enrolled in the mindfulness class were met 
by the graduate student teaching the class to avoid coercion and ensure confidentiality. 
Also in order to ensure confidentiality, each participant was assigned a number and only 
the assigned number was used on paper and pencil measures and computer tasks; all 
consent forms were placed in a manila envelope and secured in a locked drawer. 
Mindfulness on Racial Stereotype 51 
Participants’ names and assigned numbers were only written together on the in-laboratory 
sign-up sheet and were kept securely locked and separated from all of the completed 
experimental protocols. 
All participants could elect to receive credit for a makeup physical education class 
or ten dollars for time 1 and ten dollars for time 2, for a total of twenty dollars. 
Participants could also elect to decide at time 2 if they would like to receive makeup 
credit or money for their participation, in which case they received an IOU at time 1 and 
then makeup credit or twenty dollars at time 2. 
During the pre-test (time 1), participants were asked to fill out all of the paper and 
pencil measures (consent form, demographics form, MRS, SDO, RWA, MOX-Q, FFMQ, 
and DASS 21) and then asked, “for the next fifteen minutes, please pay attention to your 
breathing and anything else that might arise in your experience”. This technique is used 
in the Toronto Mindfulness Scale (Lau et al., 2006) and other mindfulness research with 
the hope that it will elicit mindfulness in those who have experience with meditation 
(Anderson et al., 2007; Ortner, Kilner, & Zelazo, 2007; Thompson & Waltz, 2007).  It 
was employed in this research with the intention of inducing mindfulness in mindfulness 
class participants at time 2. 
After the breathing exercise, participants completed the computer tasks (IAT, 
ANT, and AOspan) and the order of the tasks was counter-balanced. Participants were 
given the opportunity to ask questions and asked not to mention any specifics about the 
experiment to other students. Participants were also asked to schedule their 
second appointment. 
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At the post-testing (time 2), participants completed the FFMQ and the DASS 21 
for the second time in order to measure changes in mindfulness and the symptoms of 
depression, anxiety, and stress and participants again completed the fifteen-minute 
breathing exercise. Concomitant with time 1, participants next completed the three 
computer tasks (IAT, ANT, AOspan) in order to measure changes in racial bias, 
attention, and working memory. At the end of the experiment, participants were debriefed 
(attachment 13), given an opportunity to ask questions, given their choice of makeup 
credit or money for participation, and then thanked for their participation. At the end of 
the first set of six-week courses, participants were also asked not to mention details of the 
experiment because recruitment would continue for the second set of six-week physical 
education classes. 
Results 
The first set of analyses reported below concerns the distribution of the data and 
examines the psychometric properties of scales to ensure their correspondence with 
previous research. 
Skew and Kurtosis 
 Analyses of distribution of data revealed twenty-four (10 mindfulness, 14 control) 
of the 104 variables had issues with normality. In most cases only one or two outliers 
created the skew and kurtosis and all of the outliers were replaced with the value of the 
mean plus two standard deviations (table 1).  After this correction, variables with skew or 
kurtosis below three were deemed acceptable. Only two of the 24 variables remained 
significantly non-normal and non-parametric tests were used to analyze these variables. 
Analysis of Questionnaires 
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Correlational analyses were run on all items on paper and pencil questionnaires to 
determine intercorrelation (DASS, FFMQ) or to determine how the questionnaires 
correlated with each other (MRS, SDO, RWA). All questionnaires were scored so that 
higher scores were indicative of more of the measured trait (e.g. higher DASS scores 
indicated more emotional symptoms, higher MRS scores indicated more racism). 
Depression Anxiety and Stress Scale (DASS) 
The DASS was included in this study in order to test the effects of the 
mindfulness training because research has, in general, shown a decrease in negative 
emotional symptoms as a result of mindfulness training (Astin, 1997; Grossman et al., 
2004). In general the DASS symptoms scales have been found to intercorrelate between 
.50 and .70 (Lovibond & Lovibond, 1995).  
The DASS is a quantitative measure of distress along a continuum, scores are not 
categorical but descriptive; all three of the scale scores can range from 0 to 42 (see 
Attachment 14). For the Depression scale, the participants’ scores extended from 0 to 29, 
with a mean of 9.94 ( SD=6.77). The mean of the current sample is slightly above the 
population mean (0-9) but well below the cutoff for a diagnosis. The Anxiety scale scores 
extended from 0 to 26 with a mean of 8.59 (SD=6.23). The mean for the Anxiety scale 
was also slightly above the population mean (8-9) but well below the cutoff for the 
diagnosis of an anxiety disorder. The Stress scale scores extended from 0 to 34, with a 
slightly bigger range than the previous two reported scales, and a mean of 12.91 
(SD=7.81). The mean for the Stress scale fell within the population mean (0-14). Overall, 
the DASS scale scores showed that participants had slightly elevated depression and 
anxiety scores but were below the cutoff for diagnosis of a disorder. 
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At time 1, the three symptoms scales in the Depression Anxiety and Stress Scale 
(DASS: Lovibond & Lovibond, 1995) had moderate inter-correlations. There was a 
significant positive correlation between anxiety and depression (r=.54, n=46, p<.001), a 
significant positive correlation between anxiety and stress (r=.68, n=46, p<.001) and 
positive correlation between stress and depression (r=.51, n=46, p<.001).  Chronbach’s 
alpha was reported for the three subscales of the DASS-21 as between .88 and .94 for 
Depression, .82 and .87 for Anxiety, and .91 and .93 for Stress (Antony, Bieling, Cox, 
Enns, & Swinson, 1998; Henry & Crawford, 2005). As we did not have specific 
hypotheses with respect to effect of MBSR training on the three subscales of the DASS, 
the DASS total score was used in some of the analyses that follow. 
Five Facet Mindfulness Questionnaire (FFMQ) 
Previous psychometric analyses of the facets of the Five Facet Mindfulness 
Questionnaire (FFMQ) showed that the facets intercorrelated between .15 and .34 except 
nonjudge and observe, which did not correlate (Baer et al., 2006).  Reported alpha 
coefficients from the development of the FFMQ for all of the facets ranged from .72 to 
.92, except for the nonreactivity facet in the non-meditating student sample 
(undergraduate psychology students), which reportedly had an alpha of .67 (Baer et al., 
2008).  
In experienced meditators (people who have a consistent, on-going meditation 
practice), the five facets intercorrelated between .32 and .56 (Baer et al., 2008). In the 
current study, at time 1, the observe facet had a positive significant correlation with the 
nonreact facet (r=.36, n=47, p=.01) and did not correlate significantly with describe 
(r=.09, n=47, p=.56), actaware (r=.02, n=47, p=.91), or nonjudge (r=−.20, n=47, p=.18).  
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Describe approached a significant positive correlation with actaware (r=.26, n=47, p=.08) 
but did not significantly correlate with nonjudge (r=.22, n=47, p=.12) or nonreact 
(r=−.01, n=47, p=.96). Actaware also significantly and positively correlated with 
nonjudge (r=.50, n=47, p<.001) but did not significantly correlate with nonreact (r=−.21, 
n=47, p=.15). Nonjudge did not significantly correlate with nonreact (r=−.02, n=47, 
p=.91). The significant correlations ranged from weak to moderate in strength at time 1.  
All of the facets have a possible range of scores from 8 to 40, except nonreact, 
which can range from a score of 7 to 35. In the current sample the observe scores ranged 
from 12 to 40 (M=26.51, SD=5.71), the describe scores ranged from 16 to 40 (M=28.13, 
SD=6.23), the actaware facet scores ranged from 12 to 39 (M=25.53, SD=5.66), the 
nonjudge facet scores ranged from 11 to 40 (M=26.32, SD=7.04), and the nonreact facet 
scores ranged from 8 to 32 (M=18.7, SD=5.06). The observe, describe, and actaware 
facet means are all slightly above those reported for in Baer et al. (2008) for a student 
sample and slightly below those reported for a highly educated sample. The nonjudge 
facet is slightly below the mean reported for the student sample and the nonreact mean is 
below the reported student sample mean as well as slightly below the reported 
community sample mean (Baer et al., 2008).  
As with the DASS, some of the additional analyses using the FFMQ consist of the 
FFMQ total because there was no hypothesis specific to a particular facet. 
Modern Racism Scale (MRS), Social Dominance Orientation (SDO), Right-Wing 
Authoritarianism (RWA) 
The Modern Racism Scale (MRS: Kabat-Zinn, 2000), the Social Dominance 
Orientation scale (SDO: Pratto et al., 2000), and the Right Wing Authoritarianism scale 
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(RWA: Altemeyer, 2007), were all included in this study to characterize the prejudice of 
participants using the model of Son Hing et al. (2008) for implicit and explicit attitudes as 
well as to directly measure explicit racism (MRS) and attitudes that predict racism 
(RWA, SDO).  
Scores on the MRS can range between 6 and 42 and Chronbach’s alpha is 
generally between .80 and .83 (McConahay, 1986); however, the mean for the current 
group of participants was on the low end of the scale (M=12.82, SD=4.46). This was also 
the case with the SDO scale and the RWA scale. The SDO scores can range between 16 
and 112 with Chronbach’s alpha of .83 (Pratto, Sidanius, Stallworth, & Malle, 1994); 
thus, the current samples had relatively very low scores (M=34.00, SD=12.70). The 
RWA scores can range between 20 and 180, with the American college student mean 
score reported as 90.3 and alpha reported at .90 (Altemeyer, 2007). The mean for the 
RWA in the current sample (M=57.82, SD=19.71) is almost 2 standard deviations below 
the mean reported by Altemeyer.   
Since the mean scores on all three measures are relatively low, the method of Son 
Hing et al. (2008) for categorizing participants into different types of racist will not be 
employed.  It would be misleading to categorize participants into different categories of 
racist with means that are so conspicuously low. Instead, the scores will be combined into 
one racism total variable since there were no hypotheses related to the individual 
measures and because the measures all correlated with each other. RWA and SDO had a 
strong positive and significant correlation (r=.55, n=47, p<.001), RWA and MRS had a 
strong positive and significant correlation (r=.50, n=47, p=.001) and SDO and MRS had a 
strong positive and significant correlation (r=.38, n=47, p=.009).  
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Comparison of Groups at Time 1 
In order to determine the appropriateness of collapsing across semesters, 
independent samples t-tests were conducted comparing groups (mindfulness and control) 
within semesters (Table 2) and comparing semesters 1 and 2 within groups (Table 3). The 
t-tests were initially conducted on all data without replacing outliers and then repeated 
after outliers were replaced to determine if there were differences in patterns of results. 
Comparison of both sets of analyses revealed that the pattern of results was not affected 
by the presence/absence of outliers. As expected, the results revealed few meaningful and 
significant differences between participants tested in semesters 1 and 2 and the data was 
collapsed across semesters. The resulting sample consisted of 17 participants in the 
mindfulness group and 30 in the control group. Results of comparisons between 
mindfulness training and control groups, collapsed across semesters are reported in 
Table 4. In summary, the results revealed that prior to the start of the program, the MBSR 
and the Control group were similar on the variables of interest. 
Group Differences on Behavioral Variables 
Efficacy of Mindfulness Training on Emotional Symptoms (DASS) 
In order to test the hypothesis that mindfulness training will decrease depression, 
anxiety, and stress scores at time 2 compared to time 1, a mixed-factor repeated measures 
analysis of variance was conducted, first on the DASS total score and then on the 
individual subscales (see Table 5 for means). Results of the DASS total score analysis, 
using group as the between subjects factor, revealed no significant main effect of time 
(F(1,48)=.55, p=.460, ηp2=.011), no significant between-groups main effect of group 
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(F(1,48)=2.06, p=.158, ηp2=.041), and no significant interaction between time and group 
(F(1,48)=.01, p=.923, ηp2<.001). 
A mixed-factor repeated measures analysis of variance was also conducted using 
the individual symptom scale scores (depression, anxiety, stress) and levels of severity 
(normal & moderate scores) within each subscale. Similar to the analyses conducted by 
Schreiner and Malcolm (2008), Group (mindfulness training and control) and Level 
(normal, moderate) were the between-subjects variables and time was the within-subject 
variable. Level was determined using the initial DASS severity ratings (Lovibond & 
Lovibond, 1995: attachment 14) and combining normal and mild into the normal group 
and combining moderate, severe, and extremely severe into the moderate group. 
Mauchly’s Test of Sphericity was significant and the Greenhouse-Geisser correction was 
used as homogeneity of covariance could not be assumed.  
For depression, results illustrated a significant two-way interaction between time 
and severity level (F(1,42)=9.64, p=.003, ηp2=.187). Paired samples t-tests revealed a 
significant reduction in depression scores in the moderate severity group (t(12)=2.59, 
p=.024) between time 1(M=18.57, SD=4.57)  and time 2 (M=14.41, SD=6.72).  Scores in 
the normal severity group increased non-significantly between time 1 (M=6.55, SD=3.82) 
and time 2 (M=8.10, SD=5.73). Coinciding with the interaction was a between subjects 
main effect of severity level (F(1,42)=37.26, p<.001,ηp2=.47) showing that the normal 
level (M=7.48, SD=0.81) was significantly less than the moderate level (M=16.45, 
SD=1.22) as one would expect. Further results revealed no significant main effect of time 
(F(1,42)=1.68, p=.202, ηp2 =.038), no between-subjects main effect of group 
(F(1,42)=.001, p=.972, ηp2 <.001), no significant  two-way interaction between time and 
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group (F(1,42)=.25, p=.622, ηp2 <.006), and no significant three-way interaction between 
time, group, and severity level (F(1,42)=.002, p=.964, ηp2 <.001).   
In the anxiety symptoms scale, the two-way interaction between severity level and 
time approached significance (F(1,42)=3.88, p=.056, ηp2=0.085) and similarly, the paired 
samples t-tests revealed that the differences in the normal severity group approached 
significance (t(25)=−1.81, p=.082). Normal severity anxiety approached a significant 
increase between time 1(M=4.15, SD=2.65) and time 2 (M=5.92, SD=5.84) and the 
moderate severity group showed a non-significant pattern of decreased anxiety between 
time 1 (M=14.35, SD=4.57) and time 2 (M=12.70, SD=6.23).   The between subjects 
main effect of severity level was significant (F(1,42)=43.86, p<.001,ηp2=0.511) 
illustrating that the normal level (M=4.71, SD=0.94) was significantly less than the 
moderate level (M=13.52, SD=0.95). Similar to the depression symptom scale results, 
there was no significant main effect of time (F(1,42)=.004, p=.951, ηp2 <.001), no 
between-subjects main effect of group (F(1,42)=.60, p=.442, ηp2 =.014), no significant  
two-way interaction between time and group (F(1,42)=.05, p=.822, ηp2 =.001), and no 
significant three-way interaction between time, group, and severity level (F(1,42)=.03, 
p=.856, ηp2 =.001).   
The stress symptoms scale revealed results similar to the previously reported 
scales with a significant two-way interaction between symptom severity level and time 
(F(1,42)=15.71, p<.001, ηp2=0.272). Paired samples t-tests were computed and revealed 
a significant increase in scores in the normal stress severity group (t(36)=−3.44, p=.001) 
between time 1 (M=9.95, SD=5.02) and time 2 (M=14.43, SD=8.06) as well as a 
significant reduction in scores in the moderate stress severity level (t(8)=4.76, p=.001) 
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between time 1 (M=25.11, SD=4.59) and time 2 (M=18.00, SD=7.00). The between 
subjects main effect of severity level was again significant as expected (F(1,42)=23.45, 
p<.001,ηp2=0.358) showing that the normal severity level (M=12.56, SD=0.89) was 
significantly less than the moderate severity level (M=22.50, SD=1.85) and there was 
also a significant between-subjects main effect of group (F(1,42)=4.48, p=.040, 
ηp2=.096)  illustrating that the control group (M=15.35, SD=1.20) had significantly lower 
scores overall than the mindfulness group (M=19.70, SD=1.67).  The remaining results 
revealed no significant main effect of time (F(1,42)=.92, p=.343, ηp2=.021) no significant 
two-way interaction between time and group (F(1,42)=.06, p=.812, ηp2 =.001), and no 
significant three-way interaction between time, group, and severity level (F(1,42)=.04, 
p=.836, ηp2 =.001).   
The DASS was included as a measure of the effectiveness of the mindfulness 
training class but there was no evidence of differential reduction in symptom severity 
between time 1 and time 2 in the mindfulness group.  The failure to observe a reliable 
reduction in symptom severity in the mindfulness group leaves open the possibility that 
the mindfulness training was not an effective intervention.  Furthermore, for each scale 
the normal severity level increased at time 2 and the moderate severity level decreased at 
time 2, this could be indicative of a regression towards the mean, as scores became less 
polarized. It is also important to note that the means for each of the scales were very low. 
Overall, these results do not replicate previous research that has found that emotional 
symptom scores lessen based on mindfulness training. 
Efficacy of Mindfulness Training on Mindfulness (FFMQ) 
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Although mindfulness training did not affect psychological symptoms, it may 
have affected mindfulness scores on the FFMQ (see Table 6 for means). The hypothesis 
that mindfulness training will increase scores on the mindfulness questionnaire at time 2 
compared to time 1 was examined using a mixed-factor repeated measures ANOVA. 
Specifically, it was important to determine if there was an interaction effect of 
mindfulness training as compared with controls at time 2 on the FFMQ facet scores. For 
all facets Group was the between-subjects variable and time was the within-subject 
variable. The Greenhouse-Geisser correction was used as homogeneity of covariance 
could not be assumed.  The results of the 2 x 2 mixed factor ANOVA conducted on the 
observe scores revealed a between-subjects main effect of group (F(1,45)=4.81, p=.034, 
ηp2 =.097), such that the control group (M=27.80, SD=0.92) had a higher observe facet 
score than the mindfulness group (M=24.44, SD=1.22). There was no significant main 
effect of time (F(1,45)=.21, p=.646, ηp2=.005) and no significant interaction between 
time and group (F(1,45)=74, p=.393, ηp2=.016).  The pattern of results showed a modest 
numerical increase in observe scores in the mindfulness group between time 1 (M=24.00, 
SD=1.32) and time 2 (M=24.88, SD=1.35) and a modest numerical decrease in observe 
scores between time 1 (M=27.93, SD=0.99) and time 2 (M=27.67, SD=1.01) in the 
control group.  Although the pattern of scores is in the predicted direction, with 
mindfulness training participants showing a pattern of increased observation of internal 
and external sensory and cognitive experiences, the magnitude of the differences is 
very small.  
The results of the 2 x 2 mixed factor ANOVA examining the describe scores 
revealed no significant main effect of time (F(1,45)=.99, p=.326, ηp2=.021), no 
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significant between-groups main effect of group (F(1,45)=.12, p=.728, ηp2 =.003), and no 
significant two-way interaction between time and group (F(1,45)=.04, p=.836, ηp2 =.001). 
The pattern of results showed that the mindfulness describe scores non-significantly 
increased between time 1 (M=28.47, SD=1.53) and time 2 (M=29.24, SD=1.69) and the 
control group scores also non-significantly increased between time 1 (M=27.93, 
SD=1.15) and time 2 (M=28.43, SD=1.27).   
The results of the 2 x 2 mixed factor ANOVA run on the actaware score also 
revealed no significant main effect of time (F(1,45)=.26, p=.614, ηp2=.021), no 
significant between-subjects main effect of  class (F(1,45)= 1.71, p=.198, ηp2=.037), and 
no significant two-way interaction between time and group (F(1,45)=.16, p=.691, 
ηp2=.004). The pattern of results revealed a slight, non-significant increase in 
mindfulness class scores in actaware between time 1 (M=24.00, SD=1.36) and time 2 
(M=24.71, SD=1.48) and in the control group scores remained close to the same between 
time 1 (M=24.40, SD=1.02) and time 2 (M=26.48, SD=1.11). 
The results of the 2 x 2 mixed factor ANOVA run on the nonjudge scores 
revealed a two-way interaction between time and class that approached significance 
(F(1,45)=2.91, p=.095, ηp2=.061). The results of paired samples t-tests revealed a 
significant increase in the control group scores (t(29)=−2.52, p=.018) between time 1 
(M=25.93, SD=7.46) and time 2 (M=28.43, SD=7.38). There was a non-significant drop 
in the mindfulness group scores between time 1 (M=27.00, SD=6.38) and time 2 
(M=26.71, SD=8.63). There was no significant main effect of time (F(1,45)=1.81, 
p=.185, ηp2=.039), nor was there a significant between-subjects main effect of group 
(F(1,45)=.02, p=.877, ηp2=.001).  This pattern of results suggests that mindfulness 
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training class participants became more judgmental of inner experiences between time 1 
and time 2 and control participants became less judgmental, this is the opposite of the 
expected pattern of results. 
The results of the 2 x 2 mixed factor ANOVA run on the nonreact scores revealed 
that the main effect of time (F(1,45)=.71, p=.405, ηp2=.015), main effect of group 
(F(1,45)=.82, p=.370, ηp2=.018),  and time by group interaction (F(1,45)=1.70, p=.199, 
ηp2=.036) were not significant. The pattern of results illustrated that mindfulness training 
class scores slightly decreased between time 1 (M=18.53, SD=1.24) and time 2 
(M=18.18, SD=1.30) and control group scores increased between time 1 (M=18.80, 
SD=0.93) and time 2 (M=20.43, SD=0.98). Again, this pattern of scores suggests that 
mindfulness participants slightly decreased in tendency to allow thoughts to flow without 
getting caught up with them and the control group showed a small but larger increase in 
the same.  
Analysis of the FFMQ total score revealed a main effect of time (F(1,45)=4.32, 
p=.043, ηp2=.088) showing that scores significantly increased between time 1 
(M=124.47, SD=2.41) and time 2 (M=127.75, SD=2.98) for both groups overall. 
However, there was no between-subjects main effect of group (F(1,45)=1.13, p=.293, 
ηp2=.024) and no significant two-way interaction between time and group (F(1,45)=1.33, 
p=.717, ηp2=.003).  
In summary, the results above suggest that scores on the FFMQ did not increase 
after the completion of a six-week course on mindfulness training.  
Efficacy of Mindfulness Training on Attention (ANT) 
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The next set of analyses examined the hypothesis that mindfulness training will 
facilitate performance on the ANT at time 2 compared to time 1 (see Table 7 for means). 
Specifically, the Attention Network Task was used to examine the effects of mindfulness 
training on alerting (sustained attention), orienting (inhibition of elaborative processing), 
and conflict (attention switching). For each of the three components of attention, mixed-
factor ANOVA were computed on the response time (RT) and accuracy variable 
(Acc) scores.   
For all of these analyses, group was the between-subjects variable and time was 
the within-subject variable. The Greenhouse-Geisser correction was used as homogeneity 
of covariance could not be assumed.  The results of the mixed factor ANOVA conducted 
on the alerting RT scores (ability to sustain attention) showed a significant main effect of 
time (F(1,43)=9.24, p=.004, ηp2=.177), however, there was no significant between-
subjects main effect of group (F(1,43)=.002, p=.968, ηp2 <.001)  and no significant 
interaction between time and group (F(1,43)=1.42, p=.240, ηp2 =.032).  The pattern of 
results revealed that both the mindfulness group scores increased between time 1 
(M=43.45, SD=6.26) and time 2 (M=58.94, SD=7.36) and the control group scores 
increased between time 1 (M=48.12, SD=4.65) and time 2 (M=54.89, SD=5.47); both 
groups were less skillful at sustaining attention at time 2. 
The results of the mixed factor ANOVA conducted on the orienting RT scores 
(ability to inhibit elaborative processing) revealed no significant main effect of time 
(F(1,43)=1.88, p=.177, ηp2 =.042), no significant between-subjects main effect of group 
(F(1,43)=.001, p=.979, ηp2 <.001), and no significant interaction between group and time 
(F(1,43)=.16, p=.693, ηp2 =.004). The pattern of results were different from the pattern of 
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the alerting RT scores, the mindfulness training group scores revealed a non-significant 
gain in the ability to inhibit elaborative processing between time 1 (M=43.17,SD=5.80) 
and time 2 (M=39.68, SD=5.22) and the control group revealed a similar gain in skill 
between time 1 (M=44.44, SD=4.31) and time 2 (M=38.10, SD=3.88). 
The results of the mixed factor ANOVA conducted on the conflict RT scores 
(ability to switch attention) showed a significant main effect of time (F(1,43)=16.59, 
p<.001, ηp2 =.278), no significant between-subjects main effect of group (F(1,43)=.09, 
p=.765, ηp2 =.002) and no significant interaction between time and group (F(1,43)=.002, 
p=.963, ηp2 <.001). Descriptive statistics indicated that the mindfulness-training group 
gained skill in attention switching between time 1 (M=99.01, SD=10.43) and time 2 
(M=78.18, SD=6.90) and the control group also showed a non-significant gain in 
attention switching between time 1 (M=96.33 SD=7.75) and time 2 (M=75.01, SD=5.13).  
In addition to the component analyses reported above, a mixed factor ANOVA 
was also conducted on the mean RT scores (the mean of the three attentional networks).  
Mean RT scores revealed a significant main effect of time (F(1,43)=7.64, p=.008, ηp2 
=.151), no significant between-subjects main effect of group (F(1,43)=.19, p=.665, ηp2 
=.004), and no interaction between time and group (F(1,43)=.19, p=.664, ηp2 =.004). The 
mindfulness-training group revealed a drop in response times between time 1 (M=485.67, 
SD=14.42) and time 2 (M=470.28, SD=15.28) and the control group also revealed the 
same pattern of faster response times between time 1 (M=496.11, SD=10.71) and time 2 
(M=474.93, SD=11.35). Both the mindfulness and control groups displayed an overall 
pattern of improvement in attention tasks at time 2.  The effect sizes for all of the 
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response time variables were very small and were consistent with the non-significant 
results.  
Overall, the response time data on the Attention Network Task illustrated a 
significant difference between time 1 and time 2 that is probably due to practice effects 
since there were no significant differences between mindfulness training and control 
groups; furthermore there was no evidence of a difference in the mindfulness-training 
group based on the intervention. The attention response time data provides no evidence 
that mindfulness training affected attentional skills. 
Interpretation of the attention accuracy variables is not as clear-cut as 
interpretation of the response time data because the variables display differences in 
accuracy rates between various cue and flanker conditions (Attachment 1). Larger 
accuracy rates denote a larger difference between two cue or flanker conditions rather 
then a more accurate score.  The hypothesis that the mindfulness-training group will 
increase attentional skills would manifest as smaller differences between the cue and 
flanker conditions at time 2; smaller numbers denote an increase in attentional skills with 
respect to the accuracy data. 
The results of the mixed factor ANOVA on the Attention Network Task accuracy 
data revealed a different pattern of results than the response time data.  Again, group was 
the between-subjects variable and Mauchly’s Test of Sphericity was significant for all 
accuracy variables and the Greenhouse-Geisser correction was used.  Results of the 
mixed factor ANOVA computed using the alerting accuracy variable scores displayed no 
significant main effect of time (F(1,44)=.02, p=.89, ηp2 <.001), no significant between-
subjects main effect of group (F(1,44)=1.95, p=.170, ηp2 =.042), and no significant 
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interaction between time and group (F(1,44)=.08, p=.778, ηp2 =.002). Results showed 
that, although non-significant, mindfulness training scores at time 1 (M=−1.311, 
SD=4.73) and control group scores at time 1 (M=−.35, SD=2.20) both revealed a pattern 
of increase at time 2 (mindfulness: M=−1.39, SD=1.78; control: M=−.61, SD=1.78).  
The results of the mixed factor ANOVA computed using the orienting accuracy 
variable scores displayed a similar pattern of results to the alerting accuracy data. There 
was no significant main effect of time (F(1,44)=.90, p=.348, ηp2 =.020), no significant 
between-subjects main effect of group (F(1,44)=.39, p=.537, ηp2 =.009), and no 
significant interaction between time and group (F(1,44)=.21, p=.651, ηp2 =.005). The 
pattern of results showed that mindfulness training group scores increased between time 1 
(M=.16, SD=0.53) and time 2 (M=.98, SD=0.71) and control group scores also increased 
between time 1 (M=0.09, SD=0.40) and time 2 (M=0.38, SD=0.55).  This pattern reveals 
that participants became less accurate at the skills that measure orienting of attention at 
time 2. Although non-significant, this pattern of results is the opposite of expected for the 
mindfulness-training group. 
Analysis of the conflict accuracy variable data displayed a slightly different 
pattern of results than the previous two accuracy variable scores. Results revealed that the 
interaction between time and group approached significance (F(1,44)=2.84, p=.099, ηp2 
=.061).  T-tests of paired samples revealed there was a significant decrease in conflict 
accuracy scores in the mindfulness training group (t(16)=2.89, p=.011) between time 1 
(M=7.29, SD=7.02) and time 2 (M=4.66, SD=4.39) and a non-significant increase in 
scores in the control group between time 1 (M=6.50, SD=10.46) and time 2 (M=6.65, 
SD=10.93).  This illustrates that participants in the mindfulness training group 
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significantly gained accuracy in attention switching: the expected direction of change for 
the mindfulness-training group.  
Results showed no significant main effect of time (F(1,44)=2.28, p=.138, 
ηp2=.049) and no between-subjects main effect of group (F(1,44)=.05, p=.825, ηp2 
<.001). The increase in conflict accuracy skills for the mindfulness training group at time 
2 coincides with the expected pattern of change based on the hypothesis that attentional 
resources increase with the development of mindfulness skills.  
The mean accuracy variable remained skewed and kurtotic after replacing outliers 
with the mean +2 standard deviations and because of this, mean scores were compared 
using non-parametric tests. The Mann-Whitney two-sample rank sum test was used to 
compare mindfulness training group scores and control group scores at times 1 and 2. 
Results showed there was a no significant difference in mean accuracy at time 1 between 
the mindfulness-training group (N=17, Mean Rank=19.47) and the control group (N=29, 
Mean Rank=25.86). There was also no significant difference in scores for mean accuracy 
at time 2 between mindfulness training  (N=17, Mean Rank=24.00) and control groups 
(N=30, Mean Rank=24.00).   
The Wilcoxon signed ranks test was run to compare pre and post-test mean 
accuracy in the mindfulness training and control groups. In the mindfulness training 
group there was a significant increase in scores (Z=−2.04, p=.041) between time 1 
(M=90.71, SD=23.53) and time 2 (M=97.02, SD=2.17). This is the opposite of the 
pattern of results expected for the mindfulness-training group and suggests that overall, 
participants became less accurate at the skills that make up attention as measured by the 
ANT.  In the control group there was a decrease in scores that approached significance 
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(Z=−1.73, p=.083) between mean accuracy at time 1 (M=97.38, SD=2.73) and time 2 
(M=95.74, SD=5.21). The pattern of results for the control group illustrated a gain in 
attention accuracy skills between pre and post-testing. 
The attention network task data provided limited evidence that corresponded with 
expected, hypothesized results. The conflict accuracy data approached an interaction that 
illustrated an increase in attentional skills for the mindfulness group at time 2. These 
results show that mindfulness training group participants showed an increase in the 
ability to accurately switch their attention. The results of analyses of the attention 
network task provide some evidence that mindfulness training affects attention in 
particular, the ability to accurately switch attention, which corresponds most closely to 
executive function. 
Mindfulness, Working Memory, and Racism as predictors of Racial Bias, Working 
Memory as a Moderator of the relationship between Mindfulness and Racial Bias 
Multiple linear regression was employed to examine whether or not the following 
hypotheses were borne out: higher scores on explicit paper and pencil racism 
questionnaires predict more racial bias on the IAT; higher mindfulness questionnaire 
scores predict less racial bias on the IAT; higher working memory scores predict less 
racial bias on the IAT (see Table 8 for means); and finally, working memory scores 
moderate the relationship between mindfulness questionnaire scores and racial bias, as 
measured by the IAT. 
All of the continuous variables (racism total, FFMQ total, working memory total 
correct) were centered around their means and entered as predictors of the dependent 
variable, IAT time 1. The dichotomous variable, Group (mindfulness vs. control), was 
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also entered as a predictor to determine if group difference predicted IAT at time 1.  In 
order to test the moderator effect of working memory, an interaction variable was created 
by multiplying the centered FFMQ and Working Memory Total Correct variables and 
entered alongside the other predictor variables.  
 Correlational analyses were examined to test for the possibility of 
multicollinearity and it was found that Racism Total did not significantly correlate with 
FFMQ Total (r=−.018, n=51, p=.90) or Working Memory Total Correct (r=.01, n=49, 
p=.96)  and FFMQ Total did not significantly correlate with Working Memory Total 
Correct (r=.26, n=49, p=.07). These non-significant correlations indicated that 
multicollinearity was unlikely to be a problem.  
 Since there were no a priori hypotheses made about the order of the variables, a 
direct method was used for the multiple linear regression analysis. The five variables 
produced an R2 of .35 and significantly predicted IAT at time 1 (F(5, 44)=4.13, p=.004). 
The adjusted R2was .26 with Racism Total significantly predicting IAT Time1 (B=.59, 
t=3.65, p=.001) along with Working Memory Total Correct (B=−1.24, t=−2.84, p=.007). 
The interaction variable FFMQ Total X Working Memory Total Correct did not 
significantly predict IAT (B=−.05, t=−1.06, p=.295) nor did the FFMQ Total (B=.15, 
t=.33, p=.74) or group (B=13.03, t=1.21, p=.231).  Removal of the three non-significant 
predictor variables revealed an R2of .30 and an adjusted R2of .26 (F(2,42)=8.86, p=.001). 
Together, Racism Total and Working Memory Total Correct explained 30% of the 
variance in IAT at time 1.  
An intuitive hypothesis that was explicitly tested in this research was that racism, 
as measured by the racism total score, would predict racial bias on the IAT and this 
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hypothesis was borne out at time 1; the results showed that as racism increased, racial 
bias on the IAT increased.  Also, the fact that increased working memory predicted a 
decrease in racial bias at time 1 illustrates that working memory plays an important role 
in racial stereotype activation and application.  However, there was no evidence that 
working memory moderates the relationship between mindfulness and racial stereotype 
activation and application. The results revealed that there was no difference between the 
mindfulness and control groups and mindfulness did not predict racial bias at time 1. 
The next multiple linear regression was conducted using change variables. Time 1 
was subtracted from time 2 for FFMQ Total, Working Memory Total Correct, and IAT. 
Correlational analyses were conducted on FFMQ Total Change, Working Memory Total 
Correct Change and the Racism Total variable in order to check for multicollinearity.  
FFMQ Total Change did not significantly correlate with Working Memory Total Correct 
Change (r=.19, n=49, p=.20) or Racism Total (r=.−02, n=51, p=.91) and Racism Total 
and Working Memory Total Correct Change did not significantly correlate (r=.07, n=49, 
p=.62). None of the variables correlated revealing that multicollinearity was not an issue. 
Furthermore, comparing the distribution of the two groups (control, mindfulness) 
revealed no major differences in distribution of change scores. 
The regression predictor variables were Racism Total, FFMQ Total Change, 
Working Memory Total Correct Change, Group, and the interaction variable FFMQ Total 
Change X Working Memory Total Correct Change. The IAT change variable was the 
dependent variable.  The predictor variables produced an R2 of .22 and approached a 
significant prediction of IAT Change (F(5, 44)=2.20, p=.074).  Racism Total (B=−.51, 
t=−2.86, p=.007) was the only significant predictor. The interaction variable, FFMQ 
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Total Change X Working Memory Total Correct Change (B=.006, t=.08, p=.937) and 
Working Memory Total Correct Change contributed the least to the model and were 
removed. The new model was significant with an R2 of .23 and an adjusted R2 of .18 
(F(3,46)=4.37, p=.009). Again, Racism Total was a significant predictor of IAT change 
(B=−.48, t=−2.91, p=.006) and FFMQ Total Change approached significance (B=.92, 
t=1.88, p=.056). The remaining variable, Group (B=−12.48, t=−1.17, p=.248) did not 
significantly predict IAT Change.  
As racism increased, the change in racial bias decreased, meaning that there was 
less change in racial bias between time 1 and time 2 for participants that had higher 
racism total scores; this follows the expected pattern of results. Racism total predicted 
IAT at time 1 as well as the change in IAT between time 1 and time 2. This result 
confirms one of the main hypotheses of this research and it makes intuitive sense that 
one’s explicit racism predicts one’s implicit racial bias.  
An increase in mindfulness FFMQ scores marginally predicted an increase in 
racial bias from time 1 to time 2. This finding is the opposite of hypothesized and 
expected results, it indicates that as mindfulness FFMQ scores increased, racial bias 
scores on the IAT also increased. Elucidation of individual data points may offer some 
insight into what led to this result. There were 30 participants’ FFMQ scores that 
increased at time 2 (collapsed across group), of those thirty, 67% also increased in IAT 
racial bias scores at time 2. Looking at the scores by group shows that the control group 
accounted for 73% of the increase in FFMQ scores at time 2, while the mindfulness 
training group accounted for 27% of the increase in FFMQ scores at time 2. Furthermore, 
of the 22 participants’ scores that increased in FFMQ in the control group, 77% also 
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increased in IAT racial bias scores at time 2.  In the mindfulness training group, of the 8 
participants’ scores that increased in FFMQ at time 2, 37% also showed an increased IAT 
racial bias score at time 2.    
The mindfulness and control groups contribute varying percentages to the overall 
total scores and it is difficult to interpret the meaning of the differences. The mindfulness 
group had a smaller percentage of increased IAT racial bias scores, which may reflect a 
difference based on the mindfulness training that was not detected because of small group 
size but it is challenging to interpret the cause of the inconsistencies between the groups. 
The hypothesis that mindfulness reduces racial stereotype activation and application is at 
issue and should be tested again to determine if the current study’s result is replicable or 
spurious. 
The Group variable did not predict IAT at time 1 nor did it predict IAT change, 
which suggests that there was no difference between the mindfulness and control group 
and this makes the differing results between the two regressions and the cause of the 
change between time 1 and time 2 challenging to interpret. It is unclear why working 
memory predicted racial bias at time 1 but the change in working memory did not predict 
the change in IAT and it is similarly difficult to interpret why the change in mindfulness 
marginally predicted a change in racial bias but mindfulness did not predict racial bias at 
time 1.  
Efficacy of Mindfulness Training on Racial Bias (IAT) 
The data did not confirm the main hypothesis of the research that mindfulness 
training predicts reduced racial bias on the IAT at time 2, compared to time 1 (see Table 
8 for means). A mixed-factor repeated measures ANOVA to test the interaction between 
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groups at pre and post-testing was conducted and there was no significant main effect of 
time (ηp2=.028), no significant between-subjects main effect of class (ηp2=.003), and no 
significant interaction between time and class (ηp2=.003). 
Overall, these results provide mixed support for the research hypotheses outlined 
in the Introduction. There is support for the hypothesis that explicit racial attitudes, 
working memory, and mindfulness predict racial bias since all of these variables 
predicted IAT on the multiple regression. However, mindfulness FFMQ scores predicted 
increased racial bias scores on the IAT: the opposite of the expected direction of the 
relationship.  
Only explicit racism consistently predicted IAT scores and is therefore the most 
robust result of this research.  There is evidence to support an increase in the executive 
control network of attentional resources based on mindfulness training.  However, one of 
the main hypotheses of this research—that mindfulness training predicts racial bias—
garnered no significant results and similarly, there were no significant differences in the 
emotional symptoms scales based on the intervention. Overall, the evidence indicates that 
there was no difference between the mindfulness training group and the control group. 
Discussion 
In contrast to previous research (Anderson et al., 2007; Chambers et al., 2008; 
Grossman et al., 2004), the mindfulness intervention employed in this study was not 
associated with reduced emotional symptom scores on the DASS, nor was it associated 
with increased mindfulness scores on the FFMQ. One conclusion that could be drawn 
from the current study is that mindfulness training is not an effective intervention. 
However, since the effect of mindfulness training on emotional symptom scores has been 
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reliably replicated, it seems more likely that the failure to find a reliable reduction in the 
negative symptoms of the students was due to one or more of several differences between 
the current study’s population and the typical MBSR population. The instructor was not 
MBSR certified and the class was six-weeks rather than the standard eight-weeks for an 
MBSR class. Furthermore, undergraduates are younger than the probable age of typical 
MBSR class students and undergraduates may not be as motivated or may be motivated 
by different circumstances (than typical MBSR class students) to enroll in mindfulness 
classes. The lack of expected significant differences in scores between the mindfulness 
training class and control groups at time 2 may have been due to selection bias—students 
were not randomly assigned to groups and perhaps the two groups interpreted the 
questionnaires differently (i.e. mindfulness training class participants were more focused 
on their emotional symptoms to begin with and became more aware of their symptoms as 
a result of the class, even though their symptoms decreased), or perhaps the mindfulness 
class participants were more affected by the stress of midterms and finals than controls 
and despite reduction in emotional symptoms due to mindfulness training, they were 
more strongly affected by the stress of testing than controls. It is also possible that a lack 
of daily meditation practice played a part in the lack of differences between the 
mindfulness and control groups. Many students reported to the instructor that they were 
not meditating regularly and in hindsight, collecting a weekly report from students of 
their hours of regular meditation outside of class time, would have provided valuable 
data. 
Another possibility is that the DASS is not a sensitive measure of symptoms; 
however, there has been research successfully conducted using the DASS as a measure of 
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emotional symptoms before and after mindfulness training. For example, Schreiner and 
Malcolm (2008) examined the effect of mindfulness training on the DASS symptom 
scales and found that the difference in depression scale scores between time 1 and time 2 
depended upon the severity of the score. Specifically, Schreiner and Malcolm (2008) 
classified their participants into three groups (normal, moderate, and severe) based on the 
severity of their symptoms. Schreiner and Malcolm reported that participants severely 
depressed at time 1 had lower scores on depression at time 2, but no difference between 
time 1 and 2 for normal or moderately depressed participants. For the anxiety and stress 
subscales, they found no difference between scores for participants in the normal range 
but a significant drop in scores at time 2 for moderate and severely anxious and stressed 
participants. Thus, the results of Schreiner and Malcolm illustrated that for participants 
who have moderate and severe symptoms, the DASS is sensitive to changes in symptom 
severity due to mindfulness training. In the current study, levels of severity were 
collapsed into two groups, normal (N = 96, across the three indices) and moderate (N = 
42). Possibly, the collapsing of scores into two groups reduced the ability to detect a 
reduction in scores, however, the data indicates that the most likely conclusion is that 
students did not practice regular daily meditation as assigned. 
The differing pattern of scores between the normal and moderate groups in the 
current study is challenging to explain. In general, the normal severity group scores 
increased at time 2 and the moderate severity group scores decreased at time 2, regardless 
of experimental or control status. In light of this inexplicable pattern of scores, regression 
towards the mean cannot be ruled out.  
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In summary, Schreiner and Malcolm (2008) using a larger sample than the current 
study, showed that mindfulness training led to a reduction in symptom severity scores in 
the severely depressed group and in the moderate/severe anxiety and stress groups. In 
contrast, the current study found a pattern of reduced symptom severity scores in the 
moderate depression, anxiety, and stress groups and an increase in scores in the normal 
depression, anxiety, and stress groups across the mindfulness training and control groups.  
In accordance with the pattern of scores on the DASS, scores on the FFMQ did 
not differ based on the mindfulness intervention. Both the mindfulness and control 
groups revealed increased FFMQ mindfulness scores at time 2. The means of both the 
mindfulness training and control groups, in the current study, conformed to the typical 
FFMQ student means (Baer et al., 2008; Van Dam, Earleywine, & Danoff-Burg, 2009).  
In one recent study, May et al. (2011) found that students in an 8-week meditation 
class significantly increased in the observe and the describe facets of the FFMQ but not 
in the other facets. The current study found a similar but non-significant pattern of 
increased scores on both observe and describe facets. Perhaps use of a greater number of 
participants would have revealed significant increases in those two facets. It is unclear 
why both groups displayed a pattern of increased scores at time 2. It is possible that the 
FFMQ is subject to practice effects, or that physical education, without specific 
mindfulness training, nevertheless increases mindfulness.  
The most unexpected finding of this study was that the increase in FFMQ scores 
predicted an increase in racial bias scores on the IAT. This finding is unintuitive and the 
opposite of the expected direction of the relationship. This hypothesis should be retested 
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in order to determine whether increased mindfulness does indeed, increase racial 
stereotype behavior or whether the result was spurious. 
Previous research has found mixed results from the effects of mindfulness 
training on attentional networks.  In our study, the mindfulness-training group 
demonstrated more skill at conflict monitoring accuracy at time 2 when compared with 
controls. This result replicates previous research that found similar results with respect to 
an increase in conflict accuracy and response time skills based on mindfulness training 
(Chan & Woollacott, 2007; Jha, Stanley, & Baime, 2010; Jha, Stanley, Kiyonaga, Wong, 
& Gelfand, 2010; Tang et al., 2007; Wenk-Sormaz, 2005). Conflict is considered the 
executive control network of attention and research shows that it can be strengthened 
through mindfulness training. It should be noted that the difference between groups in 
conflict accuracy is the only significant difference between the experimental and control 
groups in the current study, which implies that the executive control network of attention 
is particularly sensitive to mindfulness training.  
Recent research has provided evidence that working memory can be directly 
increased by mindfulness training (Jha, Stanley, & Baime, 2010; Jha, Stanley, Kiyonaga, 
et al., 2010). In the current study, working memory at time 1 predicted racial bias, an 
intriguing finding that provides evidence for the hypothesis that working memory plays 
an important role in the control of automatic processes; however, there was no evidence 
to support working memory as a moderator of the relationship between mindfulness and 
racial bias.  
The most robust finding of our research was that explicit racism, as measured 
through paper and pencil measures, predicts racial bias on the IAT. The racism total score 
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predicted IAT scores at time 1 as well as the change in IAT scores between time 1 and 
time 2. Once again, there was no difference found between experimental and control 
groups but overall, explicit racism was found to predict racial bias on the IAT. This result 
supports the model of Son Hing et al. (2008) illustrating that explicit measures of racism 
relate with implicit measures of racial bias but are also separate and distinct; both types 
of measuring tools provide information consistent with the overall construct of racism 
and contribute to the measurement of racial stereotypes.  
 Extremely challenging to interpret was the marginally significant prediction of the 
IAT change score by the FFMQ total change score. The FFMQ total score significantly 
increased between time 1 and time 2 and predicted an increase in the IAT racial bias 
score. One of the hypotheses of this study was that higher FFMQ mindfulness scores 
would predict reduced racial bias on the IAT. Our result contradicts the hypothesis and is 
controversial with respect to previous research and what is theorized about mindfulness 
training and its effects. Furthermore, research has found that mindfulness can reduce 
negativity bias, and increase attentional focus on positive judgments, results that 
contradict the implications of the current study’s findings (Kiken & Shook, 2011). Kiken 
and Shook recently found that participants in the mindfulness condition displayed an 
increase in optimism. The results of the Kiken and Shook (2011) study considered 
together with our data are seemingly contradictory and strongly support further analysis 
of the direction of the relationship between mindfulness scores and racial stereotype 
activation and application.  
 The main hypothesis of this research, that racial bias on the IAT would decrease 
with mindfulness training, was not borne out. The mindfulness training did not increase 
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mindfulness on the FFMQ, nor did it decrease emotional symptoms on the DASS, two 
measures used to assess minimal effectiveness of such training. The unsuccessful nature 
of the mindfulness training may have been due to several factors, including self-selection 
bias, a shorter length class from the standard MBSR training, an uncertified instructor, 
and the fact that students did not maintain a daily meditation practice as they had been 
instructed to do.  
Despite the fact that the mindfulness training was unsuccessful, there were several 
important findings; mindfulness intervention increased the skills of the executive network 
of attention (conflict accuracy) and the results further confirmed the findings of previous 
research. In addition, explicit racism, working memory, and mindfulness all predict racial 
bias on the IAT.  These findings are all worthy of further investigation with a population 
that will more closely follow an MBSR-based mindfulness training curriculum. In 
particular, further research is warranted in order to assess the hypothesis that increased 
mindfulness predicts a decrease in racial bias on the IAT since the current results 
contradict that supposition and run counter to contemporary theories of mindfulness. 
The positive results of other research conducted in the field of racial stereotype 
activation and application also support continued research into the effects of mindfulness 
training interventions. There have been surprisingly few studies of intervention methods 
aimed at reducing use of racial stereotypes.  Significantly more information is needed to 
optimize and quantify the effect of specific intervention strategies.  
Interventions previously tested include the method of Mendoza, Gollwitzer, and 
Amodio, (2010), who found that having participants use implementation intentions prior 
to a racial stereotype task, reduced automatic stereotype activation. They had participants 
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complete the Correll, Park, Judd, & Wittenbrink, (2002) videogame-like computer task in 
which images of a black or white male would appear on a series of different backgrounds 
holding either a gun or non-gun object. The participants were asked to decide shoot or 
don’t shoot in response to each new image.  The results of the study demonstrated that 
participants told to adopt, mentally repeat, and then type “if I see a person, then I will 
ignore his race”, prior to beginning the computer task, made significantly fewer errors 
compared to controls. Egalitarian goals have also been found to play a role in stereotype 
activation and application. Moskowitz, Gollwitzer, Wasel, & Schaal (1999) showed that 
students who claimed that being egalitarian was one of their main goals in life were able 
to inhibit stereotype activation on an implicit racial stereotype task. More recently, 
research has found that asking participants to write down a time when they failed to live 
up to the ideal specified by an egalitarian goal, specifically relating to African American 
men, prior to completing an automatic racial stereotype task, led to inhibition of the racial 
stereotype (Moskowitz & Li, 2011). Researchers also found that participants in the 
egalitarian goal condition were much slower to categorize stereotypical African 
American words after having seen an African American male face than non-stereotypical 
words. They also categorized stereotypical words more slowly than controls. Moreover, 
meta-analyses have shown that intergroup contact is effective at reducing prejudice 
related to minority members of out-groups (Pettigrew & Tropp, 2006) and that the 
mediating factors are increased knowledge about the out-groups, reduced anxiety about 
contact with out-group members, and increased empathy (Pettigrew & Tropp, 2008). 
Overall, there is a significant body of data showing that intervention methods can be 
designed that will positively affect racial stereotyping.   
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The use of racial stereotyping fractures communities, increases our 
dehumanization of each another, and hampers personal and economic growth of 
individuals in our society.  These problems provide a rationale for the establishment of 
effective methods to reduce racial stereotyping.  It could also be argued that regardless of 
the extent to which racial stereotyping is overtly damaging – its use also diminishes 
human fulfillment and self-actualization.  
Mindfulness is thought to increase the ability of the individual to focus and enable 
clarity of mind (Nyanaponika, 1973). It has been shown to increase positive judgments 
(Kiken & Shook, 2011), the ability to be in the moment, to be compassionate towards 
others, and to reduce anxiety (Kabat-Zinn, 2000). Furthermore, the provocative results of 
the current study, which contradict contemporary mindfulness theory, should be further 
investigated in order to determine the direction of the relationship between mindfulness 
and stereotype activation and application. The results of the current study along with 
previous data provide compelling evidence of the value and necessity of further research 
into the effects of mindfulness training as an intervention to reduce racial stereotyping.  
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Attachment 1 
 
Introduction to Mindfulness 
Instructor: Carmelinda Mann, M.A. 
Email: cmann@brynmawr.edu 
 
Week 1 (Breath) 
 
Wednesday  
Introduction to Mindfulness: Attitudinal Foundations 
Discussion of “Safe Space” and confidentiality 
Breath as a mirror of mind and emotion 
Pleasant Events Sheet 
Practice: 3 breaths, 5 minute meditation 
 
Friday  
Cultivating Mindfulness in Daily Activities 
Mindful Eating 
Importance of Perception  
Practice: Mindful eating, Body Scan 
 
Week 2 (Body) 
 
Wednesday  
Pleasant Events Discussion 
Unpleasant Events Sheet 
Practice: Body Scan 
 
Friday  
Discussion of how mindfulness affects body 
Practice: Yoga, Mindful Walking, Body Scan 
 
Week 3 (Emotion) 
 
Wednesday  
Unpleasant Events Discussion 
Practice: Sitting meditation, Loving Kindness Meditation, 
 
Friday  
Discussion: how mindfulness affects emotion 
Practice: Yoga, Sitting meditation, Loving Kindness Meditation 
 
Week 4 (Thinking) 
 
Wednesday 3 types of attitudes (passive, aggressive, assertive) activity 
Practice: Sitting meditation 




Discussion: How mindfulness affects anxiety 
Practice: Yoga, Sitting meditation, Loving Kindness Meditation 
 
Week 5 (Mindful of Mindfulness) 
 
Wednesday  
Interpersonal Mindfulness Exercise 
Practice: Expanding Awareness meditation 
 
Friday  
Discussion about being mindful of mindfulness 
Practice: Yoga, Expanding Awareness meditation 
 
Week 6 (Daily Life) 
 
Wednesday  
1 hour silent meditation 
Practice: Walking meditation, Yoga, Mountain meditation 
 
Friday  
Discussion about how meditation class has been 
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Attachment 2 
 
Informed Consent Form 
 
The current study is designed to examine the effects of a six-week physical education 
class on cognition and behavior. The Primary Investigator of the study is Carmelinda 
Mann, Ph.D. Candidate in the Clinical Developmental Psychology Program and the 
Supervising Professor is Dr. Anjali Thapar, Bryn Mawr College. 
 
There are two phases and two appointments. Phase one will take approximately 30 
minutes and consists of filling out several questionnaires about your behavior and 
attitudes. Phase two will take approximately 60 minutes to complete and consists of a 
fifteen minute breathing exercise and completing three computerized decision tasks. One 
of the computer tasks will require you to sort objects (such as words and pictures of 
faces) into different categories. Another task will require you to identify the direction of 
an arrow on the screen as quickly and accurately as possible. The final computer task will 
require that you remember letters while simultaneously completing simple math problems 
(e.g. (1x4) + 2 =?).  The second appointment will be scheduled approximately six weeks 
after the first and will consist of both the questionnaires and the breathing and computer 
task phase. The questionnaire phase will take approximately 15 minutes the second time 
and will consist of fewer questions. At the end of the second appointment an overview of 
the experiment and some preliminary results will be conveyed to you. 
 
In order to assure confidentiality, you will be assigned a subject number that will only be 
connected to your name on a master file. The master file will be kept in a locked cabinet 
and destroyed upon completion of the study.  
 
There is no direct benefit for participation in this study but you can choose to receive 
$10.00 after each appointment for a total of $20.00 for participation or you can choose to 
receive make-up class credit for a missed PE class. There are no foreseeable risks 
associated with the procedures used in this study, however, if you do feel any discomfort 
and would like to terminate the session, you are free to stop at any time. 
 
We will attempt to answer any and all questions about the experiment.  After completing 
the experiment, any remaining questions may be directed to Dr. Anjali Thapar, Clinical 
Developmental Psychology Program, Bryn Mawr College via email 
(athapar@brynmawr.edu) or phone (610) 526-5008. If you have any questions about your 
rights as a research subject, you may call Dr. Leslie B. Alexander, Chair, Bryn Mawr 
College IRB.  She can be reached at (610) 520-2635.   
 
Your signature below verifies your consent to participate in this study.  Remember that 
you retain the right to withdraw from this experiment at any time, even after you sign this 













Age _______________  Date of Birth ______________________    
 
Sex:  M____ F____ 
 
Please indicate name of college ______________________________________________ 
 
Please circle one:  Freshman Sophomore      Junior Senior 
 
 
Ethnicity      
 
□ African American 
□ Hispanic or Latino 
□ Asian 
□ Caucasian 
□ Native American 
□ Middle Eastern  
□ Bi-Racial (please indicate):______________________________________________ 
□ Other (please indicate):__________________________________________________ 
 
 
Have you ever practiced mindfulness? Yes_______   No_______ 
 
If yes, where have you practiced (e.g. college, Zen center, etc.)? ____________________ 
 






How long have you practiced (please be specific)? _______________________________ 
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Attachment 4 
 
Modern Racism Scale 
 
 
Please answer each of the following statements by rating how strongly you agree or 
disagree by circling the appropriate number. 
 
1 Strongly disagree, 
2 Moderately disagree  
3 Slightly disagree  
4 Undecided  
5 Slightly agree  
6 Moderately agree  
7 Strongly agree 
     
 
  
 1. It is easy to understand the anger of black people in America.  
 2. Blacks have more influence upon school desegregation plans than they ought to have.  
 3. The streets are not safe these days without a policeman around. 
 4. Blacks are getting too demanding in their push for equal rights. 
 5. Over the past few years blacks have gotten more economically than they deserve.  
 6. Over the past few years the government and news media have shown more respect to blacks than they deserve.  
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Attachment 5 
 
Social Dominance Orientation Scale 
 
Items on the 16-Item  
 
Which of the following objects or statements do you have a  positive or negative feeling 
towards?  Under each statement, circle a number from 1 to 7 which represents the degree  




1.  Some groups of people are simply inferior to other groups.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
2.   In getting what you want, it is sometimes necessary to use force  
  against other groups.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
3.  It's OK if some groups have more of a chance in life than others.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
4.   To get ahead in life, it is sometimes necessary to step on other  
  groups.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
5.   If certain groups stayed in their place, we would have fewer  
  problems.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
6.   It's probably a good thing that certain groups are at the top and  
  other groups are at the bottom.  
Mindfulness on Racial Stereotype 102 
 
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
7.  Inferior groups should stay in their place.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
8.  Sometimes other groups must be kept in their place.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
9.  It would be good if groups could be equal.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
10.  Group equality should be our ideal.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
11.  All groups should be given an equal chance in life.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
12.  We should do what we can to equalize conditions for different  
  groups.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
13.  Increased social equality.  
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1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
14.  We would have fewer problems if we treated people more equally.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
15.  We should strive to make incomes as equal as possible.  
 
1     2               3           4   5       6            7 
       Very                Very 
       Negative               Positive 
 
 
16. No one group should dominate in society.  
 
1     2               3           4   5       6            7 
       Very                Very 




Mindfulness on Racial Stereotype 104 
Attachment 6 
 
Right Wing Authoritarianism Scale 
Please indicate your reaction to each statement on the line to the left of each item 
according to the following scale: 
-4 Very strongly disagree 
-3 Strongly disagree 
-2 Moderately disagree 
-1 Slightly disagree 
 0 Neutral 
 1 Slightly agree 
 2 Moderately agree 
 3 Strongly agree 
 4 Very strongly agree 
 
Important:  
You may find that you sometimes have different reactions to different parts of a 
statement. For example, you might very strongly disagree (“-4") with one idea in a 
statement, but slightly agree (“+1") with another idea in the same item. When this 
happens, please combine your reactions, and write down how you feel on balance (a “-3" 




The established authorities generally turn out to be right about things, 
while the radicals and protestors are usually just “loud mouths” showing 
off their ignorance.   
 2. Women should have to promise to obey their husbands when they get married.  
 
3. 
Our country desperately needs a mighty leader who will do what has to 
be done to destroy the radical new ways and sinfulness that are ruining 
us.  
 4. Gays and lesbians are just as healthy and moral as anybody else.  
 
5. 
It is always better to trust the judgment of the proper authorities in 
government and religion than to listen to the noisy rabble-rousers in our 
society who are trying to create doubt in people’s minds  
 
6. 
Atheists and others who have rebelled against the established religions 




The only way our country can get through the crisis ahead is to get back 
to our traditional values, put some tough leaders in power, and silence 
the troublemakers spreading bad ideas. 
 8. There is absolutely nothing wrong with nudist camps.  
 9. Our country needs free thinkers who have the courage to defy traditional ways, even if this upsets many people.  
 10. Our country will be destroyed someday if we do not smash the perversions eating away at our moral fiber and traditional beliefs.  
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 11. Everyone should have their own lifestyle, religious beliefs, and sexual preferences, even if it makes them different from everyone else.  
 
 12. The “old-fashioned ways” and the “old-fashioned values” still show the best way to live.  
 
13. 
You have to admire those who challenged the law and the majority’s 
view by protesting for women’s abortion rights, for animal rights, or to 
abolish school prayer.  
 14. What our country really needs is a strong, determined leader who will crush evil, and take us back to our true path.  
 
15. 
Some of the best people in our country are those who are challenging our 
government, criticizing religion, and ignoring the “normal way things 
are supposed to be done.”  
 
16. 
God’s laws about abortion, pornography and marriage must be strictly 




There are many radical, immoral people in our country today, who are 
trying to ruin it for their own godless purposes, whom the authorities 
should put out of action.  
 
18. 
A “woman’s place” should be wherever she wants to be.  The days when 
women are submissive to their husbands and social conventions belong 
strictly in the past.  
 
19. 
Our country will be great if we honor the ways of our forefathers, do 
what the authorities tell us to do, and get rid  of the “rotten apples” who 
are ruining everything.  
 20. There is no “ONE right way” to live life; everybody has to create their own way.  
 21. Homosexuals and feminists should be praised for being brave enough to defy “traditional family values.  
 22. This country would work a lot better if certain groups of troublemakers would just shut up and accept their group’s traditional place in society. 




MOX-Questionnaire – Part I (Ratings) 
 
The following paragraphs describe different ways in which people pay attention to their current 
experiences. After reading each paragraph, please circle a number from 1 to 7 how much each 
paragraph is like you, 1 for a description that is not at all like you and 7 for something that 
describes you exactly.  
 
 
I pay attention to things going on around me, such as sights, sounds, and 
smells, because I try to appreciate experiences as they are occurring. I am 
open to whatever thoughts, feelings and experiences I have each moment, 
regardless of whether they are positive or negative. I am interested in 
recognizing my experiences for what they truly are, observing life as it 
unfolds and being curious about what is happening around me, the situations 
I find myself in, and how they make me feel. 
 
1 2 3 4 5 6 7 
      Not at all         Somewhat   Exactly 
                 like me           like me    like me 
 
 
I pay attention to things going on around me, such as sights, sounds, and smells, 
because they help distract me from my thoughts and feelings, particularly ones that 
make me uncomfortable. When uncomfortable thoughts or feelings come up, I try 
to tune them out by noticing things around me like the sun shining through the 
trees, or the sounds of birds outside or other people chatting. I tend to focus on 
things going on around me and to ignore unpleasant things I might be thinking or 
feeling. 
 
1 2 3 4 5 6 7 
      Not at all         Somewhat   Exactly 
                 like me           like me    like me 
 
 
I pay attention to things going on around me, such as sights, sounds, and smells, 
because being aware helps me feel more in control. I try to observe my thoughts, 
feelings, experiences and surroundings so that I can stay on top of things before 
they become problems. It is important for me to notice all thoughts, feelings, or 
things in my environment so that I can avoid problems or potential dangers. 
 
1 2 3 4 5 6 7 
      Not at all         Somewhat   Exactly 
                  like me           like me    like me 
 





MOX-Questionnaire – Part II (Rankings) 
 
Now that you have read and rated each paragraph, look over each paragraph again, and rank each 
(1st choice, 2nd choice, and 3rd choice) from most like you to least like you on the line to the right 
of each paragraph. There can be no ties, so if you have given two paragraphs the same score from 
1-7, you must still pick a 1st, 2nd, and 3rd . 
 
Ranking  
(1st, 2nd, 3rd) 
 
I pay attention to things going on around me, such as sights,   
sounds, and smells, because I try to appreciate experiences as they  
are occurring. I am open to whatever thoughts, feelings and 
experiences I have each moment, regardless of whether they are 
positive or negative. I am interested in recognizing my experiences 
for what they truly are, observing life as it unfolds and being 
curious about what is happening around me, the situations I find 





I pay attention to things going on around me, such as sights, sounds, 
and smells, because they help distract me from my thoughts and 
feelings, particularly ones that make me uncomfortable. When 
uncomfortable thoughts or feelings come up, I try to tune them out 
by noticing things around me like the sun shining through the trees, 
or the sounds of birds outside or other people chatting. I tend to 
focus on things going on around me and to ignore unpleasant things 





I pay attention to things going on around me, such as sights, sounds, 
and smells, because being aware helps me feel more in control. I try 
to observe my thoughts, feelings, experiences and surroundings so 
that I can stay on top of things before they become problems. It is 
important for me to notice all thoughts, feelings, or things in my 
environment so that I can avoid problems or potential dangers. 
  







Please rate each of the following statements using the scale provided. Write the number in 
the blank that best describes your own opinion of what is generally true for you. 
 
1 Never or very rarely true 
2 Rarely true 
3 Sometimes true 
4 Often true 
5 Very often or always true 
 
______  1. When I’m walking, I deliberately notice the sensations of my body moving. 
______  2. I’m good at finding words to describe my feelings. 
______  3. I criticize myself for having irrational or inappropriate emotions. 
______  4. I perceive my feelings and emotions without having to react to them. 
______  5. When I do things, my mind wanders off and I’m easily distracted. 
______  6. When I take a shower or bath, I stay alert to the sensations of water on my  
                  body. 
______  7. I can easily put my beliefs, opinions, and expectations into words. 
______  8. I don’t pay attention to what I’m doing because I’m daydreaming, worrying,  
or otherwise distracted. 
______  9. I watch my feelings without getting lost in them. 
______ 10. I tell myself I shouldn’t be feeling the way I’m feeling. 
______ 11. I notice how foods and drinks affect my thoughts, bodily sensations, and  
            emotions. 
______ 12. It’s hard for me to find the words to describe what I’m thinking. 
______ 13. I am easily distracted. 
______ 14. I believe some of my thoughts are abnormal or bad and I shouldn’t think that  
way. 
______ 15. I pay attention to sensations, such as the wind in my hair or sun on my face. 
______ 16. I have trouble thinking of the right words to express how I feel about things. 
______ 17. I make judgments about whether my thoughts are good or bad. 
______ 18. I find it difficult to stay focused on what’s happening in the present. 
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______ 19. When I have distressing thoughts or images, I “step back” and am aware of  
the thought or image without getting taken over by it. 
______ 20. I pay attention to sounds, such as clocks ticking, birds chirping, or cars  
passing. 
______ 21. In difficult situations, I can pause without immediately reacting. 
______ 22. When I have a sensation in my body, it’s difficult for me to describe it  
because I can’t find the right words. 
______ 23. It seems I am “running on automatic” without much awareness of what I’m  
doing. 
______ 24. When I have distressing thoughts or images, I feel calm soon after. 
______ 25. I tell myself that I shouldn’t be thinking the way I’m thinking. 
______ 26. I notice the smells and aromas of things. 
______ 27. Even when I’m feeling terribly upset, I can find a way to put it into words. 
______ 28. I rush through activities without being really attentive to them. 
______ 29. When I have distressing thoughts or images, I am able just to notice them  
without reacting. 
______ 30. I think some of my emotions are bad or inappropriate and I shouldn’t feel  
them. 
______ 31. I notice visual elements in art or nature, such as colors, shapes, textures, or  
patterns of light and shadow. 
______ 32. My natural tendency is to put my experiences into words. 
______ 33. When I have distressing thoughts or images, I just notice them and let them 
go. 
______ 34.  I do jobs or tasks automatically without being aware of what I’m doing. 
______ 35. When I have distressing thoughts or images, I judge myself as good or bad,  
depending on what the thought/image is about. 
______ 36. I pay attention to how my emotions affect my thoughts and behavior. 
______ 37. I can usually describe how I feel at the moment in considerable detail. 
______ 38. I find myself doing things without paying attention. 
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Attachment 9 
 
DASS21 (with mood question) 
Depression, Anxiety, Stress Scale 
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the 
statement applied to you over the past week.  There are no right or wrong answers.  Do not 
spend too much time on any statement.  
The rating scale is as follows:  
0  Did not apply to me at all  
1  Applied to me to some degree, or some of the time  
2  Applied to me to a considerable degree, or a good part of time  
3  Applied to me very much, or most of the time 
 
1. I found it hard to wind down. 0 1 2 3 
2. I was aware of the dryness of my mouth. 0 1 2 3 
3. I couldn’t seem to experience any positive feeling at all. 0 1 2 3 
4. I experienced breathing difficulty (e.g. excessively rapid 
breathing, breathlessness in the absence of physical exertion). 0 1 2 3 
5. I found it difficult to work up the initiative to do things. 0 1 2 3 
6. I tended to over-react to situations. 0 1 2 3 
7. I experienced trembling (e.g. in the hands). 0 1 2 3 
8. I felt that I was using a lot of nervous energy 0 1 2 3 
9. I was worried about situations in which I might panic and make 
a fool of myself. 0 1 2 3 
10. I felt that I had nothing to look forward to. 0 1 2 3 
11. I found myself getting agitated. 0 1 2 3 
12. I found it difficult to relax. 0 1 2 3 
13. I felt down-hearted and blue. 0 1 2 3 
14. I was intolerant of anything that kept me from getting on with 
what I was doing. 0 1 2 3 
15. I felt I was close to panic. 0 1 2 3 
16. I was unable to become enthusiastic about anything 0 1 2 3 
17. I felt I wasn't worth much as a person 0 1 2 3 
18. I felt that I was rather touchy 0 1 2 3 
19. I was aware of the action of my heart in the absence of physical 
exertion (e.g. sense of heart rate increase, heart missing a beat). 0 1 2 3 
20. I felt scared without any good reason. 0 1 2 3 
21. I felt that life was meaningless. 0 1 2 3 









I’m recruiting for a study looking into the effects of Physical Education classes on 
cognition and behavior.  This would be an opportunity for you to participate in important 
new research that has never been conducted before and will increase our understanding of 
the effects of Physical Education. The study would require your participation for two 
sessions, which would take place in a lab in Bettws-y-Coed. You could choose between 
two different methods of payment for your participation. You could either choose to 
receive $10 after each session for a total of $20 or you could choose to receive makeup 
credit for your PE class. In other words, your participation in the study could be used as 
credit for a PE class you need to make up. You could choose to wait until the second 
session to choose which you would prefer and after your second session, you would 
receive $20 or credit towards your class.  
 
The experiment would consist of two appointments. During each one you would fill out 
several questionnaires about your behavior and attitudes, complete a fifteen minute 
breathing exercise, and complete three computerized decision tasks. The first session 
would be scheduled within the next two weeks and the second session would be scheduled 
near the end of this class.  
 
I am going to pass around a sign-up sheet with times you can sign-up. If you don’t see a 
time on the sheet that suits your schedule please write your email and phone number down 
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Script Time 1 
 
Thank you so much for your participation in this study. You will be completing several 
paper and pencil questionnaires, three computer tasks, and a short breathing exercise. The 
whole thing should take between an hour and an hour and a half. 
 




Here are some questionnaire measures for you to complete. Please read the instructions 
carefully and thoroughly and make sure you answer each question. Even if you are unsure 
about your answer, please do not skip any items. When you are done, please come and get 
me and I will start you on the next portion of the experiment. 
 
Computer tasks (leave the lights on for everyone):  
 
Before you begin the computer tasks, and for the next 15 minutes, please pay attention to 
your breathing and anything that might arise in your experience. I will be back to start you 
on the tasks. 
 
Re-enter room: I am going to start you on the computer tasks now. 
 
ANT (enter ID # twice): 
This task will take approximately 20 minutes. I’m going to sit with you while you read the 
instructions screen so that I can answer any questions you may have before you begin. 
Please do not start the task until I have left the room. After participant has read the 
instructions: Do you have any questions? If participant does not ask about thumb 
placement, say: You place your thumbs this way on the mouse [demonstrate].  When you 
have completed the task, a message will appear on the screen letting you know. Please 
come and get me [and I will start the next task—if not last task] 
 
IAT (remember to check which one, enter ID# twice): 
This task will take approximately 5 minutes. I’m going to sit with you through the first 
few screens in case you have any questions. Once they have completed the practice 
screens (both lists of words, all of the AA and EA pictures, practice identifying pictures 
alone, practice identifying words alone) and are looking at the instruction screen with 
both the words European American/African American and Bad/Good, say Please let me 
know when you are done reading this screen so that I can answer any questions you have 
and exit the room before you continue. When you have completed the task, a message will 
appear on the screen letting you know. Please come and get me [and I will start the next 
task—if not last task] 
 
AOspan (enter ID # once):  
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This task will take approximately 20 minutes. . I’m going to sit with you while you read 
the instructions screen so that I can answer any questions you may have before you begin. 
Please do not start the task until I have left the room. When you have completed the task, a 
message will appear on the screen letting you know. Please come and get me [and I will 
start the next task—if not last task] 
 
Debriefing: 
Thank you so much for your participation. How was it?  
Explain to them that they can receive $10 or makeup credit for their PE class or they can 
choose to wait until their 2nd participation to decide, in which case you can give them an 
IOU and they will receive either $20 or a makeup credit receipt at that time (Makeup 
Credit & IOU receipts—write out 2 copies, 1 for us to keep, 1 for them, for the $10 give 
them the money and have them sign the receipt—we keep the money receipt). 
 
I cannot tell you about the study because you have only completed the first half. I will 
completely explain the details to you after you complete the second half. Please do not 
discuss the details of the experiment with anyone because it might affect their ability to 
participate at a later date. Do you have any questions, even though I may not be able to 
answer? (Note: You can’t really answer any questions about computer tasks or 
questionnaires. They may ask. If they do, reiterate that you cannot give them any details 
about the study until their second appointment). Example: I’m sorry, I can’t answer that 
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Script Time 2 
 
Before participant arrives, look up their ID number from the first participation, it will be a 
number beginning with 2. This time, give them the last two digits of the number before the 
dash, but beginning with a four (example: first number 202-#, new number 402-#) the 
number after the dash will change (it corresponds to IAT group) and is already written on 
the sheet 
 
Thank you again for your participation. You will again be completing several paper and 
pencil questionnaires, although less than last time, along with three computer tasks, and a 
short breathing exercise. The whole thing should take between an hour and an hour and a 
half. 
 
I have your consent form so you don’t have to fill that out again. 
 
Ask them what they chose last time, receive ten dollars, an IOU, or credit, if they chose an 
IOU, what would they like to do this time (receive credit or $20.00)? If they received an 
IOU, please look on receipt list from last time to double check what they received. Anyone 
not listed as receiving an IOU, received $10. If someone would like to receive credit even 
though they received $10 last time, they will need to give back the $10. You cannot give 
them the credit receipt until they hand you $10 back. If this happens, please let me 
know…you will need to write out a receipt stating that you received $10 back from them. 
Please write their name on the Receipt List (unless their name is already written) and 




Here are some questionnaire measures for you to complete. Please read the instructions 
carefully and thoroughly and make sure you answer each question. Even if you are unsure 
about your answer, please do not skip any items. When you are done, please come and get 
me and I will start you on the next portion of the experiment. 
 
Computer tasks (leave the lights on for everyone):  
 
Before you begin the computer tasks, and for the next 15 minutes, please pay attention to 
your breathing and anything that might arise in your experience. I will be back to start you 
on the tasks. 
 
Re-enter room: I am going to start you on the computer tasks now. 
 
ANT (enter ID # twice): 
This task will take approximately 20 minutes. I’m going to sit with you while you read the 
instructions screen so that I can answer any questions you may have before you begin. 
Please do not start the task until I have left the room. After participant has read the 
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instructions: Do you have any questions? If participant does not ask about thumb 
placement, say: You place your thumbs this way on the mouse [demonstrate].  When you 
have completed the task, a message will appear on the screen letting you know. Please 
come and get me [and I will start the next task—if not last task] 
 
IAT (remember to check which one, enter ID# twice): 
This task will take approximately 5 minutes. I’m going to sit with you through the first 
few screens in case you have any questions. Once they have completed the practice 
screens (both lists of words, all of the AA and EA pictures, practice identifying pictures 
alone, practice identifying words alone) and are looking at the instruction screen with 
both the words European American/African American and Bad/Good, say Please let me 
know when you are done reading this screen so that I can answer any questions you have 
and exit the room before you continue. When you have completed the task, a message will 
appear on the screen letting you know. Please come and get me [and I will start the next 
task—if not last task] 
 
AOspan (enter ID # once):  
This task will take approximately 20 minutes. . I’m going to sit with you while you read 
the instructions screen so that I can answer any questions you may have before you begin. 
Please do not start the task until I have left the room. When you have completed the task, a 
message will appear on the screen letting you know. Please come and get me [and I will 
start the next task—if not last task] 
 
Debriefing: 
Thank you so much for your participation. How was it?  
Give them either their credit, $10.00, or $20.00, depending on what their choice was the 
first time. 
 
Hand them the debriefing form to read over, once they have finished reading it, ask them 
if they have any questions and say: Please do not tell anyone about the true aim of this 















This experiment was conducted to examine the effects of mindfulness training on 
stress, mindfulness, and mental health, as well as performance on a racial stereotype 
sorting task and an attention task. We also want to examine whether performance on a 
working memory task influences performance on the racial stereotype sorting task and the 
attention task. Furthermore we are interested in the relationship between scores on self-
reported items—about racism, authoritarianism, ethnocentrism, mood, stress, and 
motivation for noticing one’s environment—and the effects of mindfulness training on 
scores on the racial stereotype-sorting task.  
Previous research has shown that people are more likely to use stereotypes when 
making decisions under conditions of reduced cognitive resources. Resources can be 
reduced through a time constraint such as the one imposed when completing the racial 
stereotype-sorting task. In the present experiment half of the participants were enrolled in 
a mindfulness training class and half were enrolled in another physical education (PE) 
class. All participants completed some of the questionnaires and the computer tasks twice, 
before and after the duration of the mindfulness class and other PE class in order to 
compare, within individual, the effects of the mindfulness training class or PE class on the 
stereotype sorting task, attention, and working memory computer tasks and the self report 
measures mentioned above. The two groups’ scores on the racial stereotype-sorting task, 
attention task, and working memory task will be compared in order to determine the 
effects of the mindfulness training. Furthermore, the working memory task was 
administered to examine performance and to ascertain if there is a relationship between 
performance on the stereotype sorting task, the attention task, and the working memory 
task. 
This study will help us to understand better the effects of mindfulness training on 
self-reported scores of stress, mood, and mindfulness, and the effects of mindfulness 
training on performance scores in an attention task and in a task designed to assess racial 
stereotype activation and application. It will also help us further understand the 
relationships between working memory and racial stereotype activation and application 
and working memory and attention. Thank you for your help with this important topic.    
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courses. Data from five participants was collected with one week delay. In addition,
staff at the meditation centre were interviewed about attendance rates. Attendance
was regular and overall rates were estimated at 70% to 80%.
Coding
Due to the nonclinical sample, coding was initially intended to represent severity
ratings based on the extent of score dispersion on the DASS-21. However, the col-
lected data revealed a large enough dispersion that allowed us to follow the recom-
mended diagnostic guidelines (Lovibond & Lovibond, 1995) more closely.
Consequently, the groups consisted of Normal, Moderate, and Severe+ depression,




To examine whether our intended covariate showed a stable performance, a paired
sample t test compared Time 1 and Time 2 measures on the Eyes Test. As predicted,
no overall difference was found between Time 1 (M = 26.10) and Time 2 (M =
26.50), t(42) = –.808, p = .424. In addition, Pearson bivariate correlational analyses
were carried out between the Eyes Test results and the DASS-21 measures.
Performance on the Eyes Test remained independent from the emotional states of
depression, anxiety, and stress. Hence, to control for regression artifacts, the Eyes
Test results were incorporated into further analysis as a covariate.
Affective Symptoms on the DASS-21
To examine how the groups with different levels of depression, anxiety, and stress
were influenced by the meditation courses, we applied repeated measures ANOVAs
for each affective state. Severity levels were used as between-group factors and passage
of time as within-subject factors. To calculate effect sizes between means, the follow-
ing formula was implemented: d = M1 – M2 / σpooled, where σpooled = √[(σ1² + σ2²) / 2].




Severity Ratings for the DASS-21 and for the Present Study
Depression Anxiety Stress
DASS-21
Normal 0–9 0–7 0–14
Mild 10–13 8–9 15–18
Moderate 14–20 10–14 19–25
Severe 21–27 15–19 26–33
Extremely severe 28+ 20+ 34+
Present Study
Normal* 0–9 0–7 0–14
Moderate** 10–20 8–14 15–25
Severe+*** 21+ 15+ 26+
Note: *Normal levels were retained; **DASS-21 Mild and Moderate levels collapsed; 
***DASS-21 Severe and Extremely Severe levels collapsed.




Table*1* * * * * * * * *Skew*&*Kurtosis*Before*and*After*Mean+2SD*Correction* * * * *
* Before*Correction* After*Correction*(Mean+2sd)*
* Mindfulness* Control* Mindfulness* Control*
* Skew* Kurtosis* Skew* Kurtosis* Skew* Kurtosis* Skew* Kurtosis*T2*DASS*Anxiety* * * 2.17* * * * 2.17* *DASS*Depression* 3.28* 5.102* 4.44* 7.22* * 2.06* * *T2*DASS*Depression* 2.82* * * * 2.44* * * *T2*FFMQ*Actaware* 2.30* * * * * * * *T2*FFMQ*NonOreact* * * 2.20* 3.73* * * * *T2*FFMQ*Total* * * 2.25* * * * * *RWA* 2.28* * * * * * * *




**Table*1*Cont.* * * * * * * * *Skew*&*Kurtosis*Before*and*After*Mean+2SD*Correction* * * * *
* Before*Correction* After*Correction*(Mean+2sd)*
* Mindfulness* Control* Mindfulness* Control*
* Skew* Kurtosis* Skew* Kurtosis* Skew* Kurtosis* Skew* Kurtosis*IAT* * * O2.15* * * * * *




Table*1*cont.* * * * * * * * *Skew*&*Kurtosis*Before*and*After*Mean+2SD*Correction* * * * *
* Before*Correction* After*Correction*(Mean+2sd)*
* Mindfulness* Control* Mindfulness* Control*





Table*2* * * * * * * * *Comparison*of*Means*for*Groups*Within*Semester*(Outliers*Replaced)*
* Semester*1* Semester*2*
* Mindfulness* Control* Mindfulness* Control*




Table*2*cont.* * * * * * * * *Comparison*of*Means*for*Groups*Within*Semester*(Outliers*Replaced)*
* Semester*1* Semester*2*
* Mindfulness* Control* Mindfulness* Control*
* Mean* SD* Mean* SD* Mean* SD* Mean* SD*FFMQ*NonOjudge* 27.64* 5.82* 25.82* 7.54* 25.43* 7.16* 25.69* 7.27*FFMQ*NonOreact* 16.82* 6.06* 19.53* 4.08* 21.86* 6.87* 18.69* 3.74*FFMQ*Total* 119.45* 14.07* 123.82* 17.89* 127.57* 7.61* 127.69* 20.07*RWA* **49.55* 18.51* **65.76* 20.45* 52.23* 17.84* 59.13* 16.61*
SDO* 31.00* 10.40* 36.88* 16.01* 31.71* 10.48* 36.31* 10.38*




Table*2*cont.* * * * * * * * *Comparison*of*Means*for*Groups*Within*Semester*(Outliers*Replaced)*
* Semester*1* Semester*2*
* Mindfulness* Control* Mindfulness* Control*




Table*2*cont.* * * * * * * * *Comparison*of*Means*for*Groups*Within*Semester*(Outliers*Replaced)*
* Semester*1* Semester*2*
* Mindfulness* Control* Mindfulness* Control*






Table*3* * * * * * * * *Comparison*of*Means*Between*Semesters*1*&*2*Within*Group*(Outliers*Replaced)*
* Mindfulness* Control*
* 1st*Semester* 2nd*Semester* 1st*Semester* 2nd*Semester*




Table*3*cont.* * * * * * * * *Comparison*of*Means*Between*Semesters*1*&*2*Within*Group*(Outliers*Replaced)*
* Mindfulness* Control*
* 1st*Semester* 2nd*Semester* 1st*Semester* 2nd*Semester*
* Mean* SD* Mean* SD* Mean* SD* Mean* SD*FFMQ*NonOjudge* 27.64* 5.82* 25.43* 7.16* 25.82* 7.54* 25.69* 7.27*FFMQ*NonOreact* 16.82* 6.06* 21.86* 6.87* 19.53* 4.08* 18.69* 3.74*FFMQ*Total* 119.45* 14.07* 127.57* 7.61* 126.18* 21.90* 127.69* 20.07*RWA* 49.55* 18.51* 52.23* 17.84* 65.29* 19.56* 59.13* 16.61*
SDO* 31.00* 10.40* 31.71* 10.48* 37.06* 16.27* 36.31* 10.38*
MRS* 11.88* 4.08* 11.86* 3.81* 15.00* 6.58* 13.47* 3.68*
MoxQ1* 3.45* 1.51* 3.71* 1.70* 5.06* 1.34* 4.81* 1.94*




Table*3*cont.* * * * * * * * *Comparison*of*Means*Between*Semesters*1*&*2*Within*Group*(Outliers*Replaced)*
* Mindfulness* Control*
* 1st*Semester* 2nd*Semester* 1st*Semester* 2nd*Semester*
* Mean* SD* Mean* SD* Mean* SD* Mean* SD*MoxQ3* 3.82* 1.25* 4.29* 1.60* 4.29* 2.05* 4.13* 1.88*
MoxQp1* 2.00* 0.77* 2.29* 0.49* 1.76* 0.83* 1.69* 0.70*
MoxQp2* 2.45* 0.82* 2.00* 1.00* 2.35* 0.79* 2.38* 0.81*
MoxQp3* 1.55* 0.69* 1.71* 0.95* 1.88* 0.78* 1.94* 0.85*




**Table*3*cont.* * * * * * * * *Comparison*of*Means*Between*Semesters*1*&*2*Within*Group*(Outliers*Replaced)*
* Mindfulness* Control*
* 1st*Semester* 2nd*Semester* 1st*Semester* 2nd*Semester*




Table*3*cont.* * * * * * * * *Comparison*of*Means*Between*Semesters*1*&*2*Within*Group*(Outliers*Replaced)*
* Mindfulness* Control*
* 1st*Semester* 2nd*Semester* 1st*Semester* 2nd*Semester*
* Mean* SD* Mean* SD* Mean* SD* Mean* SD*AOspan*MathErrTot* 4.36* 2.25* 5.80* 3.80* 6.13* 4.03* 6.58* 3.89*AOspan*Ospan* 46.18* 10.16* 50.71* 14.47* 45.71* 19.83* 39.64* 20.79*AOspan*TotCorr* 60.55* 9.03* 64.00* 6.08* 59.65* 13.98* 56.07* 14.83*
** Significant 
* Approaching Significance 
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DASS$Anxiety$ 9.56$ 6.74$ 8.15$ 5.72$DASS$Depression$ 10.94$ 6.60$ 9.32$ 6.76$DASS$Stress$ 15.11$ 8.32$ 12.00$ 7.09$DASS$Total$ 35.61$ 18.70$ 29.48$ 16.03$General$Mood$ 1.78$ 0.88$ 1.94$ 0.91$FFMQ$Observe$ **24.17$ 5.55$ **27.48$ 5.43$FFMQ$Describe$ 28.33$ 6.38$ 27.27$ 6.76$FFMQ$Actaware$ 24.56$ 5.79$ 26.12$ 5.98$FFMQ$NonTjudge$ 26.78$ 6.26$ 25.76$ 7.29$FFMQ$NonTreact$ 18.78$ 6.68$ 19.12$ 3.88$FFMQ$Total$ 122.61$ 12.39$ 125.70$ 18.78$RWA$ **50.59$ 17.77$ **62.55$ 18.70$
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SDO$ 31.28$ 10.13$ 36.61$ 13.37$MRS$ 11.87$ 3.86$ 14.06$ 5.29$Racism$Total$ **93.74$ 27.05$ **113.21$ 30.63$IAT$ 0.27$ 0.37$ 0.28$ 0.36$ANT$AlertingRT$ 42.12$ 26.35$ 49.67$ 23.81$ANT$OrientingRT$ 42.76$ 32.68$ 43.18$ 17.04$ANT$ConflictRT$ 101.05$ 51.35$ 93.33$ 34.97$ANT$MeanRT$ 483.30$ 65.69$ 494.50$ 51.00$ANT$AlertingAcc$ T1.31$ 4.73$ T0.35$ 2.20$ANT$OrientingAcc$ 0.31$ 2.21$ 0.09$ 2.09$ANT$ConflictAcc$ 7.47$ 6.85$ 5.99$ 10.08$ANT$MeanAcc$ 91.03$ 22.87$ 97.60$ 2.68$
Mindfulness$on$Racial$Stereotype$$$$









AOspan$AccErrTot$ 4.18$ 2.79$ 5.13$ 3.08$AOspan$MathErrTot$ 4.92$ 2.93$ 6.33$ 3.91$AOspan$Ospan$ 47.94$ 11.82$ 42.97$ 20.16$AOspan$TotCorr$ 61.89$ 8.00$ 58.03$ 14.24$
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Table$5$ $ $ $ $
DASS$Comparison$of$Means$Between$Pre$and$Post$Testing$
$ Mindfulness$ Control$




Depression$Normal$ 6.91$(3.39)$ 9.03$(6.76)$ 6.36$(4.08)$ 7.63$(5.26)$Depression$Moderate$ 17.83$(5.52)$ 14.21$(8.30)$ 19.20$(3.93)$ 14.57$(5.74)$Anxiety$Normal$ 3.14$(2.27)$ 4.86$$(4.45)$ 4.53$(2.74)$ 6.32$(6.33)$Anxiety$Moderate$ 14.20$(5.12)$ 12.20$(4.66)$ 14.49$(4.24)$ 13.20$(7.73)$Stress$Normal$ 11.86$(5.40)$ 16.29$(6.92)$ 8.78$(4.50)$ 13.30$(8.63)$Stress$Moderate$ 29.33$(4.16)$ 21.33$(6.43)$ 23.00$(3.29)$ 16.33$(7.20)$Total$$ 35.35$(19.24)$ 37.21$(14.98)$ 29.15$(16.56)$ 30.87$(19.29)$
 
The$Effect$of$Mindfulness$$
Table$6$ $ $ $ $
FFMQ$Comparison$of$Means$Between$Pre$and$Post$Testing$
$ Mindfulness$ Control$




Observe$ 24.00$(5.68)$ 24.88$(5.67)$ 27.93$(5.32)$ 27.67$(5.49)$Describe$ 28.47$(6.55)$ 29.24$(6.20)$ 27.93$(6.15)$ 28.43$(7.34)$Actaware$ 24.00$(5.45)$ 24.71$(5.02)$ 26.40$(5.67)$ 26.48$(6.62)$Nonjudge$ 27.00$(6.38)$ 26.71$(8.63)$ 25.93$(7.46)$ 28.43$(7.38)$Nonreact$ 18.53$(6.80)$ 18.18$(5.79)$ 18.80$(3.87)$ 20.43$(5.12)$Total$ 122.00$(12.49)$ 124.71$(15.72)$ 126.93$(17.45)$ 130.79$(21.48)$
 
The$Effect$of$Mindfulness$$
Table$7$ $ $ $ $
ANT$Comparison$of$Means$Between$Pre$and$Post$Testing$
$ Mindfulness$ Control$




Alerting$RT$ 43.45$(26.62)$ 55.51$(33.46)$ 48.12$(24.16)$ 54.79$(27.92)$Orienting$RT$ 43.17$(26.62)$ 38.39$(18.18)$ 44.44$(14.77)$ 37.37$(22.28)$Conflict$RT$ 99.00$(52.31)$ 74.50$(31.62)$ 96.33$(34.73)$ 74.55$(26.67)$Mean$RT$ 485.67$(67.09)$ 469.34$(67.09)$ 496.11$(51.97)$ 472.31$(67.24)$Alerting$Accuracy$ −1.55$(4.76)$ −1.47$(1.80)$ −0.34$(2.31)$ −0.69$(3.17)$Orienting$Accuracy$ 0.16$$(2.19)$ 0.98$$(3.46)$ 0.10$(2.16)$ 0.37$(2.55)$Conflict$Accuracy$ 7.29$(7.02)$ 4.66$$(4.39)$ 6.50$(10.46)$ 6.70$(10.74)$Mean$Accuracy$ 90.71$(23.53)$ 97.02$(2.17)$ 97.39$(5.21)$ 95.74$(5.21)$
 
The$Effect$of$Mindfulness$$
Table$8$ $ $ $ $IAT,$Racism,$and$Working$Memory$Comparison$of$Means$Between$Pre$and$Post$Testing$
$ Mindfulness$ Control$




IAT$ 0.27$(0.38)$ 0.31$$$(0.42)$ 0.28$(0.37)$ 0.37$(0.35)$Racism*$ 92.37$(27.23)$ $ 111.60$(31.65)$ $Working$Mem$Total$Correct$ 62.18$(8.15)$ 64.24$(9.97)$ 58.32$(13.15)$ 63.09$(7.36)$
* collected only at time 1 $
